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Preface 



In accordance with the programme approved b) the General Conference 
of Unesco at its seventeehth session, which called upon the Secretariat to 
assist Member States in defining the role of new educational technologies 
in education systems and in determining their cost-effectiveness, the 
, Secretariat undertook, as a first step, the task of preparing ^ complete . 
list of technico-economic and cos^-effectiveness stuflics concerning new 
educational methods and media, with a view to drawing up a (descriptive 
inventory and to defining methods and principles which would facilitate 
international comparisoii of the stu(iies in question and promote a dia- 
l6gue between research workers, decision-makers and educators. ] 

For this purpose, ^he International Council for Educational Media 
(ICEM) invited Unesco Natjional Commissions, public and private 
bodies in Unesco " Member States and resea^rch workers in, this field| to 
inform it accordingly by sending in a list of their work, accompanied 
by a summary and, if possible, the full text" of their studies. j 

The investigation and identification of studies proved to be, an 
extremely .^difficult task: few studies ' are , pubfished ; others, in spitfe of 
their tides, are Only vaguely related to the problems of cost analysis: the 
research workers themselves are isolated and scattered throughout many 
different institutions, fii spite of these difficulties, more than 200 sti;iciies ' 
from OECD, Unesc6 and HEP, France, the Federal Republic of feer- 
.tnany, the' Union of Soviet Socialist Re|)qblics, the United Kingdorti and 
^ Jfhe United States of Ame*rica have been catalogued" and abstracts madfe 
ybf the most interesting. ^ - ' \ i 

^ It"becaTnm)bvious that the results which could be drawn fronii these 

studies were frequently contradictory, that the various research workers 
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had adopted working hypotheses that it was difficult to harmonize 
a posteriori, and that even the concepts used for cost' analysis were not 
compatible. , . * ^ 

In January 1975 the studies were submitted to a group of inter- 
national experts, which recommended 'thcat^the list should be published 
and that the task of identifying common criteria and contributing to the>->i 
adoption of comparable procedures should be condnued. 

Following this meeting, Uncsco issued a provisional docugienli 
containing an introductory- report, a summary of the discussions and a list 
of recommendations. Annexed to, the docun^ent were a bibliography of 
cost studies relating to the media and a provisional list of specialized 
institutions and research worker^. , \^ . . ,^ 

On 18 and 19 June 1975, at the request of Uncsct), ICEM convened 
a small working group to attempt to find \va>s of applying the recommen- 
dations of the previous meeting with regard to the estal)lishment X)f 
models of stahdard tables fbr presenting the various types of costs and the 
* development of " a grid indicating the hypotheses, framework and 
^methology adopted for the. case studies. 

^The report of the working group, together wftlT the provisional 
d(Wument mentioned above,' was sent to the institutions and experts who 
had taken part in the first ^ur\Ty to enable them to makb.^:on\ments and 
amphfy the annexes. , ^ , \ ^ 

The prcscfifr publication dc^*cribes th^current state of^'^'this work. 
In its present form, the inventory lays no claim to exhaustiveness. 
It rnaj-, however, be regarded as the first issue o^a peric^dical.pubUcatio^^ 
depending on how cost-effectiveness studies develop.^ . ^ 

The Secretarial intena^ to continue its activities designed Xo assist in 
setdng up an international hetwork for ,the popling and epcchange of 
information on the development of the technico-economic aspects of 
educational methods and techniques, as they are actually introduced 
into educational practice. • ) 

For this purpose, the Secretariat invites spcciaFized research w.orkers 
and institutions to draw its at^cmtion to any oniissions and to work in 
progress, with a view to producihg an updated version of the inventory 
in\i978.* Ail correspondence should be addressed to the Division of 
Methods, Materials and Techruques, Education Sector, Unesco, Place 
de Fontenoy, 75700 Paris. 

The views and opinions expressed in the studies reproduced in this 
work are, of course, those of the authors and not of Unesco. 
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Cost-effectiveness studies arpplied to the use . 
of new educational media 

Methodological a?id critical ^introduction ^ 

J. C. Eichfer 

» 

'The educators' world' is often a closed and conservative one. It is marked 
by a general apprehension of technology, which is readily accused of 
being 'dehumanizing'. < ^ 

More lucid mincfer' however, har^c very quickly^ seen what up- 
heavals might be brought about in traditional - teaching methpds by 
introducing the revolutionary innovations of recent decades in the field 
of information media. 

^Some have even gone as far as to consid^'f* that since, in our radically 
changing societies, the educational system itself must be overhauled 
frdni top to bottom^ther^ was cause for satisfaction in the fact that 'the 
need for such changes, in education arises at a time when media of 
communication — radio, television^ and the film — and new methods 
and techniques of instruction, such as programmed learning, have come 
on the scene'.^ ^ 

* But in fact, innovations in teaching methods have so far almost 
always reniained marginal, and moreover have generally been intro- 

I. R. Mahcu, *poreword' in: W. Schramm ^/ ^j/. , The New Media: Memo to Educational 
/'/ann^w, P^ris, Uncsco: HEP. 1967. * 
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The economics ' of new /ducational media 

duccd without such forethought as would have enabled their advantages 
to be identified and compared with the exj^ouditure involved. Xevei;- 
thcles^s, experimentis have multipfied, together with attempts at evalua- 
tion; ^umeintK:>»sst is beginning to attach tq a stock-taking of the situation, 
for man) methodological problems have now been solved or ^arc about 
to be solved, and man) others can at 'least be defined in ihore precise 
faf?hion. ^ ' * ^ 

The man) problems which educational s) stems must face owing, 
to the development of modern techniques of recording and remote 
transmission of information are, iji fact, all more or less directly liaised 
with the need to compfi^c_lljieii cost and their efTectiveness. Local ^<ind 
national decision-m^'kers should thcrcibre be helped to view the problems 
clearlv, p<irticularl) where local Resources are ver) limited and there 
is a need to gear the educational apparatus to the urgent requirements 
of a developing societ). Unesco has aCLordingl) taken the initiative 
of instigating a measure of collective thinking which should lead to the 
harmonization of mctl;ods of calculation and of a4Dproaches to thp 
problem of introducing modern technologies into education. 

It is not the purpose of this introductory document to propose a 
single obHgatory mothod. the author ftyrls quite tmqualified tp do so 
and in any »event would regard such a proposal as premature. He will 
not even attempt to draw up an exhaustive table of.researi:h already 
carried out, classified uuder pj;ecise headings; this vvouM probably 
prove tedious and perhaps not particularly useful. His aim will be more 
modest but,^ he trusts, more realistic, namely to identi(^' the areas in 
whiclF studies. already seem to reveal undoubted comparability, those 
in which method is not, yet strict of homogeneous^ and those, lastl) , 
whefc it appears neither possible nor desirable to S^opt a prq-estab- 
lished, stanidardized pattern. Many qf the problems involved are 
obviously common to all cost-effectiveness analyses. We shall attempt, 
on an anal)tical basis, to consider successiVel)^ those problems involved 
in measurement of cost and those which arise when it is desired to eval- 
uatjC the efTectiveness of an innovation. But before doing so we shall 
start with an observation that cannot fail to be made after a perusal 
of the very manv studies aljready carried out, namely the remarkable 
variety of frameworks of anal) sis selected; and we shall attempt to 
determine which t) pes' bf research sliould be developed and.which appear 
to be of little use as an aid to decision-mak,ing. 



General problems concerning the framework 
of analysis: . » 

A scrutin) of the studies carric^i out shows that there are at least four 
different directions in which the framework of analvsis selected is exten- 
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sivc yi varying degrees. These appaicnt inconsistencies can in fact be 
explained by reference toohe objective pursued, which can be established 
at three diniTent levels. v. 

. ' • - ■ 

Apparent inconsistencies noted 

Tfie characteristic features .of the modern means of recording and of 
remot<r transmission of information are trheir reliance on ^dvanced 
technology and their variety. They can thqs be assessed in scvpral 
ways: , . . . 

1. " Certain studies eleet to examine them fromVhe point of view of ' 
. one of the partrTers-in thc^decision bringing about their adoption. - 

^/There are three partner^: the technician, tHe economist and 
the educator. In our view, studies which take only the standpoint 
of one or even two of these partners cannot provide much assistani»c 
to the decision-maker and should, therefore, be discouraged. 

2. Certain studies consider only one of the technical media and 

^ explore the problems .of its isolated use from the eost-efTectiyeness_, 
aspect. * 

S.ome of these studies are" extremely limited in scope: they 
confine themselves to describing one specific experiment and to 
^ measuring its cost^rrd results. Others .attempt to pose the problem' 
J^n more general and. ah^acj terms by establishing, for example, 
a cost-variation law in actXFfdancc with the size of the operation 
(e^. defined by the number of pupils involved) . But studies reflecting^ * 
• a greater degree of synthesis all demonstrate that no solution ■ 
based on a single technical process^ is entirely satisfactory and , 
. that we must calculate in, terms of a combination of media. 

Our conclusion here, therefore, is the^same as iti the preceding 
case : estimated-cost studies covering the use of a single technical 
medium do not lend themselves td generalization (* optimization'). 
; They should for that: reason oe discouraged. As for^case studies, 
thesp iannot gcneraliy^be extrapolated and their interest is thus 
very limited. . - . , , 

3. Certain studies choose to examine the pi^ly' marginal use of.' 
modern media, whereas others propose- the reorganization or even 

, the total remodelling of the educational system through. tKe use 
of these techniques. ■ '\ — ' « . 

vin the first case, the basis -is a given. structure' which is not 
called into question. All that is asked is whether \vSat>is being'done* 
.(education in its tradkional|brmjs) can be done slightly better by .* 
using certain 'tools' UlTely t^assist .the teacher. In the second case, ! ' 
the modern media form' the starting-point for. the construction of 
a novel educational syst^em. 

'Studies of each of these two forms of utilization. are obvioijsly 
not compterable, but neither can be rejected q priori. Studies of 
the first type have three features which limit their scope: 



a 12 \ 

ERIC ' . 



1 



The economics of new educational medu^ 
14 



..r 

(a) From the point of view of cost,, what is proposed is an addition 
. to an existing system. «The cost of the new structure is neccs- 
. sarily higher than *that of the*old> 

(b) The whdlp potential of the hew instrument — which is intro- 
duced only as a' miaor complement-^^n^ot be exploited. - 
There is a pisk, in particular, that costs per pupil will- be high, 

^* ,sin(je the fonsidcrablp economics* of scale made possible by the 
mass use of the me^ia cannot be achieved. ^* * I 

(c) From the point of viow of cfficioncy; thprc is a marginal im- 
^ ' provcnient in the efficiency ^f a giv^n system, ,ii^ a way that 

* ' cannot always be measured, whcr^eas we know that rnuch more 
substantial improvements would be possible through a change 
of system. .'^ ^ • 

These studies shpuld, ho>vever, be continued, since there must be»a 
jj^ ^nstant striving' j;owafds improving the quality of the servicb 
>Ss^J^ovjdcd, and since only systematic' ^mpariso'n of the 5elati#c 
costs of the various technical solutions adopted will make it possible 
to eliminate the wastage observed at present (undcr-usc of costly 
- mstrumcnts — or failure to use them at all — because their function 
• has not been thought out in terms 9f the time situation at the outset, 
because the teacher has not learned ho^y to use them, because 
. operating costs have not been walqatcd in advance and prove to be 
prohibitive, etc.). . ' \ 

Studies of the second type, pn the oth^r hand, are much more 
ambitious but also much more dangerous. They propose, in fact, 
tb- rcplace*'the existing educational organization by another. , 

We do not intend here to p^ss judgement on'^these studies, b^t 
two comments appear to be called for. ' \^ ^ 

. First of all, these studies must on no ^account be systematically 
J^couraged. The . profound upheavals to whicll oUr societies ar<f 
jSl^ng subjected (in the East as in the West, in the industrial nations ^ 
as in the countries striving to achieve development) are sufficientl)^ 
obvious for us t6. conclude that educational systems are themselves 
fated to change. TJiis being the case, it is obviously; better for such 
.a \rajisformation^ to be thought put coherendy rather than to be 
imposed and anarchical. - 

In the second place, these studies should^^t be conducted 
no matter how and no matter by whom. The educational system 
performs too important a role in soci^jty^for its reform to be embarked 
upon without our having reached a consensus regarding objectives. 
Here, if q^ly indirecdy. We come once morcacross a rfdnger refer- ' 
red to above, namely that of studies that reflect the preferences bfgnly 
one of the partners involved. For what mfust be avoided are reform pro- 
posals that are merely ^ cover for a manufacture's desire to open 
up a market, or the Utopia of an educator who fails to "give due 
weight to social and political consideratijpis, or agaip the bleajc, 
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narrow analysis of an economist who, in his calculations, confuses 
the notion of effectiveness with that of prgfit. i 
^ 4. l^astly, certain studies start with the educational system considered 
, in its specificity, whereas others 'simply look at the problem of the 
^ optimiim use of modern techniques for recording, storing and 
disseminating information. , • 
^ »► The problem here closely resembles the preceding one, without, 

however, merging with it. - 

The complex character of the m^edia viewed from a technical 
standpoint makes it in any case necessary to study the problem of 
the organization and optimum- association of the technical media 
m relation to the volume of information and the size and dispersion 
of the audience for which It is intended. These studies, which regard 
the' educational message merely as one among others, arc therefore 
indispensable, at the outset. 

We would, however, suggest, ttiat attention* should be con- 
centrated henceforw^d on studies which start from the basis of 
education regarded as a specific system, and this for two reasons: 

(a) The pr6blcm of the optimum use of the media according to 
the message and the ^audience is now, in our vi^w, thdroughly 

, mastered. . - 5 

(b) As stated above, the essential problem (which has not been 
- mastered) is in fact the organization of an educationafsystcm 

' - geared to contemporary society and t©^ its state of flux. It is 
-thus logical to take the specific objective as the starting-point 
'in-order to ar^vc at the optimum use of the media, whereas 
. it IS often dangerous fo consider the media as a basic element 
. and to try and adjustthe objectives accordingly. 
In brief, we can say that among, the very many existing studies, only 
the following are of interest as arr aid to decision-making: (a>those that 
consider the points of view of the three partners at one and the same 
time— technician, economist, educator; (b) those that consider several 
^ cbmpeting media simultaneously; (.c) those that take ^the educational 
' .5;ys tern as their point of departure. , - 

For purposes of valid comparison, these studies must be grouped 
according to the objective in view. 

The necessary jegrouping 
.We must^State here, an obvious fact which tends to be overlooked: 
* optimization' is the adaptation limited means ^to the objective 
facing pursued in such a manrtTiP as to achieve a given result with the 
minimum resources (at fhe'^lowest possible /cost' )1 or to obtaift^-^el- 
. most effective* re^lt (maximize the 'benefit')' for a gfven outlay of 
means. ^ — 

Everything depends, obviously, on the objective chosen and on the ' 
available means* 
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In the case which concerns us, three types of po^silgle objectives caii 
be identified, the first two of which are marginal (although ia vei^ 
differeHt ways) and t[ie third ^11-embracing and 'revolutionary'^ 



Objective No. i: Marginal improvement of ' the reception of a given message 
by tk^ introduction of modern techniques. The point of departure is the existing 
system and the proposal is to make the * teacher's' work more effective 
and to put more life into his relations with the class, although he remains 
the basic instrument T(?r the transmission of knowledge^ This has been, 
^ so far, the objective in the majority qf the experiments studied. 

There' may be two parts to this objective; in the first, the teacher 
uses modern methods for all or part of his teaching; in the second, 
certain parts of the teaching experience or programme ara dealt with 
using machines. , o * , 

We have already noted the criticism that can be levelled at such 
an objective, which necessarily means that ^only,a small proportion of 
the potential of mocTei^n media is use'd. The studies carried out, however, 
reveal interesting facts. We ^hall review in the following section the 
conclusions that ,^an already be drawn with regard to comparisons of 
costs and -efficieftcV in these marginal experiments, 

. Objective J\o. 2: The extension.of educational services to groups which the tradi- 
' tional sj;^m has not reached. This objective also leaves the structure of the 
Uraditionar system intact, ^but it is more ambitious than the preceding 
ope in that it proposes to deyelop an original educational system for 
fringe groups. 

The groups. most fregihently catered for by the projects so far 
studied are: (a) illiterate adults; (b) Pural adults (so to as induce them 
' V adopt appropriate behaviour patterns for development purposes) ; (c) 
"Children in remote zones with a scattered population; (d) working 
adults who have -no free time to attend classes in traditional estabhsh- 

ments. * ^ 

The. complexity of 'optimization' problems increases ^-^fc re. .Cora-' 
parison is made difficult by the fact that only on^ fraction (wl&h^ries 
in every case) of the target group is actually involved in eacfr of the 
experiments studied. Transposition to the educational system as a whole 
is impossible. . • — ) • 

Objective No. 3: Reform of the educational systm through} the introduction of 
modern techniques on a mass scale. We know that the introduction of modern 
' techniques on a massive s^iale makes it necessary ,in any e^ent to take a 
fresh look at educational aimis and methods and to r/^forrhulate them. 

Problems here are much more coViple^f , including, at the technical 
level,' the creation Jf new networks, for the transmission X)f the^'me^- 
sages*. 
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At the level of the educational system we come up against a con- 
siderable constraint: the existence of previous structures (in particular 
the presence of teachers whose work ib governed by a variety of strictly 
defined regulations) ; the new objectives must be defined before, attempt- 
ing the * optimization' process. , j' 

Studies of developing trends are indispensable, but tliere is a risk 
that they cannot be compared betwe^tn one country and another because 
of the sharp impact of the aims selected upon the co^ts of the different 
methods. , . 

Case studies, not surprisingly, are still few^jand far between and 
give widely differing results. JHowever, an idea of orders of magnitude 
can be gained. 

-.It is accordingly vital to regroup studies according to the objective 
in view before making comparisons. When this has been done, compari^ 
sons cea$e to be impossible or -absurd; they become merely intricate.. 
We shall- Attempt to demonstrate this by considering first of all 
r costs, and then effectiveness. • 



^'Problems linked with cost measurement 

It seems useful at this point to remind^ours^lves of.the main problems, 
involved in seeking to make an accurate measurement of the cost of 
intrpducing modern educational media. A recapitulation of.the observa- 
• tions found in various studies will enable us to suggest certain points of 
difference and certain methods. This done, it will be useful to sum up 
the comparative results of the different measurement attempts made 
so far. ' ' ' * , ^ ' 

Categories of costs and their measurement 

Four types of classific^ition of a corn^ementary nature seem necessary 
if we are to obtain a complete pictuHfeand if the categories are'^to be 
sufficiently detailed to allow comparisons: (a) a /^tr/imVa/" classification- 
in which costs are categorized according to the various technical opera- 
tions that Have to be carried out for information (an educational *mes- 
sage')^.to be received by the person or persons for whom it is intended; 
(b)^^n economic classification that distinguishes between^fixed and variable 
osts; (c) an accountancy classification that distinguishes between capital * 
^^'costs itid operational expenditure; (d) a financial classification by 
^ontributbr, 'whereby direct and indirect costs can be distirtguished. 

Technical classifier tion of costs . . , 

To send a message to its recipient by an, indirect channel (i.e. other 

than through the teacher's lips) we must in turn: (a) decide on the 
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message to be transmitted ; (b) develo{i the most appropriate technical 
device for recording this message*; (c) ensure transmission and distribu- 
tion of the recorded message; anrf-^(d) develop the most' appropriate 
method of reception. ' ' ' . " 

, T^e first^peratidn does not appear to concern us as nontechnical 
process is involved. In fact, however^, due regard mubl he given to the 
available technical media, for while it would be incorrect and illogical 
to s'tart with techniques and adapt the message to them, it would be 
equally wrong jiot to take tech'mcal constraints into account. The 'risk 
is that these constraints may be such that a large part of any, message 
formulated in the abstract might be lost before reaching its .audience. 

Three remarks may be made 'concerning this classification. 

First, it faises problems of nomenclature, since* ^ertairr costs are 
difficult to classify in one of pie four t'Stegories, namely formulation of 
the message, production, transmission or distribution, and reception^ 
For exafnple, in which category should we place expenditure on the 
duplication of the recorded messages, (films, tapes, etc.)? \\\c could = 
consider classifying them under prjoduction (for as many copix^s of the 
recorded message as will be required must bcT)xoduced), under distribu- 
tion or under r^^ception. There is also the cost? of rental or installation of 
cables for closed -circuit television, or the cost of mafn^^ft^,^ liaison 
with thc;pupils\ But these arc, wc believe,' more often thai^ot^^iCstions 
of common seijse: all that is required is for the person carrying out the 
study to define and justify his' chbice. ^ ^ 

Second, this classification is very useful, because the relative cost 
of each stage iq the process yarits Considerably according to the technical 
medium used. T^us* transmksiq^ costs are generally higher, in terms 
of production cost, for telcvIsLon Jhan for radio. 

Third, this cldssific9.tibn is insufficient in isolation, fpr it provides 
n6 means of establishing whether particular costs fall under expenses 
of initial es*tablis^ent or under current^ expenditure on la system in ^ 
operation. . ^ ' 

^Economic classification of costs 

This classification distinguishes costs according as to whether they are 
variable or invariable*, having regard to the^dimension of the operation.' 

Within each of the technical classification categories, it will thus 
ba. possible to distinguish between constant and variable costs. For 
instance, fixed costs at the reception stage include t*he purchase or rental 
of equipment (radio- or television receivers, film, projectors and screens, 
loudspeakers', etc.)^ ^nd certain, upkeep costs (salaries of mai^ntenance 
staff, for example) . Variable costs include the purchase of tapes; recording 
heads, projector laTn^,\etc., the cost of which in a given period varies 
with the number of.hours of instruction,, salaries of those responsible for 
liaison between eqiiipmenT^d /pu-pils' (supervisory staff, technicians) 
and So on., \ ,^ ' t 
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It will be seen that certain invariabk costs are fixed costs, i.e- they 
are incurred once and fpr all",' or at least at considerable intervals 
(Brojcction apparatus, for example), whereas others are recurring, i.e. 
th^y are repeated from period to period (maintenance stafiT salaries). 
This distinction is useful wheij we wish to study a system in course of 
establishment,, as provision must be made both for the initial financing 
and the amprtizadon that will enable the capital to be preserved intact. 
\V;e will revert to this point under budgetary classificadon. 

Before going on, however, four remarks are called for concerning 
calculation of economic costs T 

t. Certain authors include in* their costs both the purchase price of 
equipment and an annual amortization in respect of such equip- 
„ ment. There is a danger, here of including items twice, to the 
extent that thc^ co^t of repairs and maintenance, as well as the 
purchase of new equipment, are both reckoned. 

2. Some authors add an interest charge to ambrdzation. Prom the' 
Vvider economic standpoint, this is correct', since we are dealing^ 
with scarce resources that wquld have brought in a return if loaned 
(or invested elsewhere). But since all we are doing is to compare 
the reladve cost and effectiveness of different educational methods 
this addition is not' necessary, and its omission obviates th(; need 
to make a choice — always arbitrary — oPinterest rate. 

3. The amortization calculation should be. based, in theory, .on the 
obsolescence and technical wear of equipment, but in practice 
it is sometirnes "better to opt for a 'financial' amortization which 
takes into accmint the evolution of sources of finance ,.and of cur- 
rency resources where certain equiprhent has to be purchased 
abroa;d. C. . ^ 

4. ,Not only total costs, but also upit costs should be calculated. The two 

most ti^cful categories of unit costs are cdst per hour of Contact 
and cost; per stutient. They can be brought together to form a com- 
bined index : cost per student-hour. , 

Som^^ of these unit costs may prove' invariable, where the 
qorrespondinrg" total cost varies in proportion to the reference 
Vapftble '(number of fiotil^^, number of students or number of 
student-hours). 

The acfipuntancj or budgetary classification 

This classification dis'tinguishes , between two categories of expenses: 
capital (or investment) ' expenditure corresponding to the financial 
effort made to constitute assets, and operating expenditure. This dis- 
tinction can be useful, inasmuch as it allo.ws conftparison of the cost of 
the initiatory stage, and the current operational costs of an established 
system. The figures needed for this classification arc, furthermore, often 
those most casiJy available: However, it is neither essential nor wiiolly 
satisfactory, since: (a) it contributes nothing further tlian the economic 



The economics of new educational 
20 



rnedk 



classification, in so far as the latter can be obtained in its entirety; 
(b) it is useless once the initial investment] has been ma|de, as only 
operating expenditures are subsequently involved; (c) it is j not normal 
budgetary practice, in the case of public funds, to include amortization 
charges in the operating expenditure budget | 



Financial classification by contributor 
This classification distinguishes between costs which arfe to be met 
by the. organization responsible for capital investnient, costs to be met 
by users,- and costs falling to the community. ^ / 1 
, This distinction can be particularly u^efiii in instances where the 
proportion to be*met by the two'last payers Is stibstantial. Its importance 
is heightened by the fact that the evaluations naade in the sKidies reviewed 
often tend to underestimate or to ov,erlo6k ^hese categoties completely. 
Let us take the exaraples of a project involving the part-time use of an ^ 
existing television channel. The direct co^st of the operation — the oxify^ 
one generally reckpned — does not include' use of this channel because it 
appears to be provided free of charge. Nevertheless, tWe costs of setting 
up transmitters and relay installations wtre incurred at the outset with 
a view to the full-time ust of |fie channel'; logic would then require that 
this investment shoukLbe cliarged to thq educational system in propor- 
tion to the hours used. Failure to reckon this indirect cost is tantamount 
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Technical costs 


Ecdz^omic costs ' 


Financial cost 
(by contributor) 


Conception 


^ Fixed 
j Invariable 
i Variable 

^ Fixed 


Educational authority 
Community ^ 
Fanjily 
' Others 


Production 


* Ihvariable 
Variable 


Educational authority 
Community 
Fainily 
Others / 


Transmission and^distribution*^ 


Fixed 

Invariable " 
' Variable ^ 


Educational authority 
Community ' 
' Family 
Others 


Reception 

% 


Fixed, 

Invariable 

Variable 

4 


'^^Educational authority 
^ommi^nity 

Family 

Others 


Total 


ToTAn . 


" Total 
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to scif-dclusion cqnccrning the rcal cost^uf such an operation, since it 
amounts to^beUeving that ther»e will always be transmitters ready-instal- 
led aild providing a channel with available houfs jhat can be * appro- 
priated' free of expense. 

Similarly, if part of^the cost is met by the student (the pqrchase ot 
a television rcceiyer^ for example, in the case of telp-education), failure 
to include it amounts to shifting, in tan irfsi'dious fashion, the burden 
of the educational system from the public authorities to the indiyidual. 

To sum up, the classification in Table i may be suggested as one 
which provides an exhaustive and * realistic' picture of costs. 

These costs can be calculated per student, per hour or per student- 
hour, according to need. Some of the spaces can obviously remain 
empty. W'c can now. review what" we already kntjw concerning costs 
and their variations. 



Rt^sults achieved . ^ 

Results arc of two kinds : , ' 

We begin first by obt^ning a fairly accurate idea of the main cost 
trends in relation to the magnitude of the systc^ involved. t 

X^xt, certain diflferenccs in the results," if interpreted correctly, 
indicate thrcsMds and behaviour patterns of prices'. 

Cost variation laws . , c 

Let us first consider total cost, before studying its components. 

Totc{l cost. The 6asiest index to interpret is that ofco^t per student-hour.. 
The various evaluations bearing on extensions of a single system, or on 
systems of differing dimensions, lead, it would seem, to the following 
observations: 

K Evaluation of cost per student-hour in terms of the audience served 
differs considerably According to the technical medium employed: 

(a) Thb m'cdia^giving the greatest economies of scale are television 
via satellite, open^circuit teleyision, closed-circuit television 
and radio. ' ' 

(b) The media whose use gives the least^ or no ecx>nomies of scale 
are language laboratories, cdhi'puter-based teaching and films. 

(c) The media for which unit cost increases with the magnitude 
of the project ar,e films (once a certain level of population 
dispersion is reached) and video systems^ the cost of whiclv- 
quickly becomes prohibitive because of duplication problems. ' 

2. The choice of the technical medium obviously depends in part on 
* the geographical area to be covered and on the audience. 

20 , 
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Television is thus always too costly when catering for no 
^ more than a small number of pupils. But its cost per student-hour 

drops very quickly up to a figure of t million students; thereafter 
the rate of decrease is much more moderate. The threshold is even 
higher for television via satellite, which can only be considered 
for the coverage of a yast area. 
^ . ^ general rule, the iittic media',, i.e. those requiring rela- 
tively simple, inexpensive equipment (slide projectors, epidiascopes, 
tape recorders, radio, etc.), offer far greater advantages than the 
'big * media' (telcvisibn, computer-based instruction) for small 
audiences, the relative advantage diminishing subsequently. On. 
the other hand, beyond a certain^ize of audience, the Mittle media' 
^ cease to be of any interest, with the exception of radio which ' 
1^ keegs a relative advantage 'whatever the audience size. 

Specific costs. Two types of comparison can be made : . ^ 

1. Comparison based on the technical classification: 

(a) Producti on co st is particularly high, whatever th? sike of thp ^ 
system, for film; it is relatively high for television, but drops^ 
very rapidly from an audience-level of approximately 2,000 up 

, to 200,000; it is low in the case of radio and does not drop 

noticeably with the size of the project. ^ 

(b) Transmission and 'distribution cost is very^ high for"* video 
systems; it is high below 200,000 studen'ts but drops rapidly 
and thon rises slightly frpm i million studentis upw^ds; in 
respect of open-circuit television it is moderate and stable 

. for films; and for radio is moderate below 100,000 students and 
very low above. , • : ' . * 

(c) Receptit^ <:ost is high, dropping only slightlyOflTrelation to" 
the size of the system, for film and television ;^and is modprate . 
with a noticeable reduction between 15,000 and 150,000 
students for radio. 

2. Comparisaa^ based on the economic classification. It is now possible *- 
to conipare, on tRe one hand, the fixed cdsts or initial installation 
expenditure and, on the other, the variable or operational costs: 
(a) Fixed costs are much higher for television than for radio (of the 

^order of 10 : i). They vary considerably with the ^^graph'ical . 
coverage and the number of broadcasting hours (ranges pf 
I : 12 for radio, i : 100 for television). Everything depends here 
on the possibility of using epcisting installations. 
^ (b) Variable costs 'drop very quickly with the size of , the system . 
(in the casd of television they may fall from S5-S10 to 5-15 
cents; for radio, from $1 to i cent), they are always much 
; higher for television than for radio. 
These criteria arc? extremely valuable in themselves as decision-making 
• aids. It is* possible, in particular, to determine which media i^is or Is 



ER?C . 21 



* 



. ■'. Methodological studies ' 

not reasonable to use under certain conditions.^ It should also be stated, 
however, that the differences in 'results between one study and anorficr 
are still considerable. t 

Discrepancies in results and certain possible explanations , ^ ' 

' Certain variations of evaluation rcniain to a large Extent inexplicable. 

and lend support to the need for precise nomenclature and uniform 
evaluation methods. The outstanding example relates to the different 
evaluations of the cost of educational prot^rammes televised via satellite 
in Africa. , ^ " ^ 

^ However, this is not always the case, and certain discrepancies are, ^ 
on the contrary, extremely instructive. 

The most frequent case is that of evaluations made at different times. 
They generally show, for the >ame medium, a drop in unit costs. This is 
particularly true in the casii of cdmputer-assisted instruction where the 
unit cost has dropped by three-quarters in about five yeai^. 

These remarks show that we must be waty ef cencluding, once an4 
for nil, that it is advantageous, or (Jn the contrary too Mostly, to replaCje, 
- traditional teaching by * modern ' m.ethods. ' . • 

. Variations in cost between different contemporary experiments 
reveal, on analysis, the determining influence of the.follawing factors: 

(a) the possibility, to a varying extent, of using existing infrastructures; 

(b) specific features of the area to be , covered (physical, features, area ' 
for a given population, fete.) ; (cj specific features of the population to be 
reached (homogeneous ^oup or otherwise, in employment^^or not, etc.). 

Despite the wide discrepancy in evaluations, we can therefore 
claim that the results already achieved provide us^with a certain degree 
of knowledge of cost-determining factors; this knowledge can serve as a " 
' basis for approximate but reasonable evaluations where not all the 
figures^ are available. As far as effectiveness is concerned the situation 
, is less satisfactory^ *. » ^ 

Problems connected with memurement 
of effectiveness 

'Effectiveness is infinitely more difficult to assess than cost. It has, in- 
. fact, several dimensions,, some of which are hardly capable of being 
measured. *:\ ^ , " ^ 

Measurement problems depend to. a vdry large extent on the defi- 
nition adopted.-^ 

• I. An Agency for Internationa! Development study may be consulted on this 
subject: W. Schramm et ai, Big, Media, Little Media, table 16, p. 104, Stanford 
University, Institute for Communi9ations Research, March 1973. (AID Studies.' 
in Educational Technology.) • ^ \ 
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In spite of these difficulties, certain lessons can be learned from 
the evaluations that have already been made. ^ 

Problems in the choice of a definition 

These problems exist at three levels: (a^ we must first of all distinguish 
between <4ucational effectiveness and economic efficiency ;>^(b) if we 
elect to measure educational effectiveness, this ciin be defined in relation 
to the aims of traditiorf£\l education or to those assigned to the new 
system using modern educational media; (c) we have, lastly, to dis- 
tinguish between effectiveness in theory and effectiveness in practice. 

Economic efficiency and educational^effectiveness . * • ; 

Economists frequently confuse 'prt)fit-carmng capacity' with effective- 
ness. In the ca^e of the educational system there are two very cogont 
reasons for nol making shift with a cost-benefit analysis which mixes 
these two comipts. ' , 

First of all, the viability of, the, study process is linked Vith the 
additional benefits that educated individuals can command in c6m^ar- 
ison with those who have not continued tljeir studies. But here we arc 
dealing with the vialJility of the individual; arid recent inquiries have 
shown that the fact, that these, differences in gain can be explained in 
great p^rt by something other than the extra -knowledge assimilated, 
enierges sufS^ently clearly to justify us 'in querying the vali^ 6f the 
hypothesis that establishes a strict causality betVeen theTdvel of^now- 
ledge and that of benefit. Furthermore, collectiye profit-earning capacity 
is not. necessarily ^cqual to the sum of the earnings of the educated 
individuals. 

In the second place, educational aims are much more varied and 
ambitious than mere economic viability. It is theii logical to define 
•the effectiveness of the system according to its own aims rather than in 
relation to objectives which lie outside it. This is in our view the true 
conception of educational effectiveness. ' 
. , It must, howevef, be^defined in .more specific terms. 



Effectiveness in relation to the objectives of the traditional system or to new objectives? 
If the purpose is to make minoi^ improvements in the traditional system, 
effectiveness must, of course,, be evaluated in terms of the objectives, 
of that system. 

Two complementary indices are generally, used : (a) the time 
required for the average pupil to attain the level of knowledg^considerecU 
normal on completion of a given course; ai^d (b) the^^percenfetge of 
pupils attaining a given level of knowledge. 

It is thus pos^ble to ascertain whether the innova^on has been 
'effective', i.e. whether it has enabled the objectives of the system to be 
achieved\ more fully. - ♦ 
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But m so'^ar as th^ introduction of the modern mediaris on»a niass 
scale,, in regard either to groups previously outslde^the system or to^ 
the total school attendance, the old syatem is disrupted. It would then 
be incorrect to judge; the performance ofthe new structure on the basis 
of the objectives of the old, for modern techniques can have the advan- » 
tage, among others, of aiming at new^ objectives that are more in-keeping 
with j-eccnt educational discoveries and with the demands of contem- 
porary society. • . 

In^this case the new objectives are the point of departure for the 
definition of indices of effectiveness. A^e might, for 'example, want to 
obtain an index of Creativity or of individual initiative. • , 

Effectiveness injheory arid practice 

Theoretical effectiveness is that which corresponds to the, optimal use 

of modern techniques. • ^ ' * * 

Two phenomena may, however, keep real cffcCU^Jeness below this 
theoretical level: 

First, evaluation of effectiveness is not always carried out at the 
- time ofthe instrument's technical develdpmait, but only when itr^Qme^ 
to'be applied: This fact, observed in almost all the cases studied, leads 
us to wonder whether the effectiveness then observed is not very much 
beldv^What it might have been if the optimal combination of technical 
mpdia had be^en developed in relation to the aims pursued. * 

The problem is thus the follqwing: we do. indeed measure practical ^ 
• effectiveness, but we do not know whether this eflfecdveness comes 
close to the maximum effectiveness of modern media used to best 
advantage. We nuist therefore urge in the strongest terms that cvalua- 
.tion should be carried out at the technical-development stage of the 
media. . . • ^ 

Second, effectiveness assessed by means of a control audience may 
n^ be acliieved in practice because of a negadve attitude on the pajt of 
- the educational group at hand. For example, television cifn increa^p-lllc ' 
, effectiveness of the teacher by. freeiiag him from certain mechanical* 
tasks, ^on condition that he accepts t^c instrument and does not feel 
that he has thereby been deprived of some of his prerogatives.^ 

We must, therefore, not delude' ourselves as to the effeiJtiveness 
of these new methods by disregarding the obstacles; we must, on the 
contrary, try to assess such obstacles before we can cdmbat them. ' 

Lejssons to he learned from evaluation^ already made 

AH serious cost-effectiveness studies include an evaluation of progress 
in the results achieved by means ofthe new methods. In spite ofdifiicnl- 
ties of comparison, due more especially to the lack of homogeneity in 
definitions, it wQuld appear that the following postulates can be put 
ft?rward: ' 
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K In the 'dcj^veloped 'countries, the pace of the learning process and 
the percentage of pupils reacliinj^ given level of excellence seem 
to be roughly the same whati^ver type of structure is selected. 

In particular, no ^superiority of "the *big media' over the 
'litde mqdia* can be detected, nor any over-all superiority of 
modern meth6ds ov^r^traditional teaching. 

On the other hand, a number of pilot projects carried out in 
the developing countries seem to indicate the greater effectiveness of 
— modern methoqls, pafticularly in the case of the least-gifted pupils. 

2. There is, no indication that certain technical media are generally 
better than others from the point oCvieXv of their eiTectiveness^ It 
cannot eveit be proved that a, combination of media is always more 

• effective than the^usg of a singl)^ technique, since most oflhe exper- 
iments arc, to varying degrees,' multi-media. 

3. I^secms^ on the other hand,^ that mos.t media can properly serve 
as adjuncts to the majority of teaching activities. 

4- Lastly, there do^ not seem to be any significant difference in the 
. effqctiveness of a method laccordinj^ to individuals. The most 
• .gifted succeed better, in general, whatever the method. 
The conclusion is, then, that modera educational techniqu^s^o not 
seem to be any more effective than traditional methods if effectiveness ' 
is defined on the basis of the traditional objectives. 

If another definition is taken, this comparison becomes impossible.. 
We can do no n^ore thfin compare one modern method .with another. 

This conclusion leads to anotlier: under present circumstances, 
the choice between diffe|x:nt methods has to be made following compari- 
sons of cost alone. There is here an additional reason for stressing the 
-need for homogeneous methods of calculation covering clearly defined, 
universal categories of cost. * • , ' 



Standar^i tables for cost measurement 

/f. Qriyel 

Following the recommendations of the meeting on information exchange 
on technical and economic aspects of educational technology held in 
^ Paris Qn 14-16 January 1975 [Final Report, Unesco doc. ED/75/\VS/34) 
a small tad hoc working g^bup. of experts melr in Paris on 18 and 19 
June 1975 in order to^: (a) prepare standard tables for cost measurement 
in med^a systems4hus enabling ji precise study to be made of cost varia- 
tibns; (b) define* cost ilnits to be uteed in such studies; (c) prepare a matrix 
for identification of media systems (precising hypotheses^ framework and 
environment) enabling standardization or harmonizatioaof all infojrfta- 
tion needed for cost studies. 7 ' 
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'Standard tables for cost measurement 
in media systems \ ' 

, Principles of a classification table for costs' * ^ 

A choice of three proposed tables^was open to the group for the definition 
of a classification of cost of media, or those educational systems relying 
on media : ' - / • * , - 

' •< * 

I. ThSt contained in the report-by Professor Eicher referred to above 
^ (se& Table i). ■ - ^ 

V. " ' ' ' * 

^. 'That 'contained in the Unesco/ILO International S?irvey on cost 
of.pro^ammed instruction: This is based on a breakdown of^ 
techjaijcal costs by technicar functions : ^ j:^* 

A. Pm-pfoduction cost. . 

B. ^ Desfgri and prbUuction^cpste^. . ^ * / 

C. Promditioji eost^. . c ^ . \ 

D. -RcRro4^^ , 

E. Distribution ct>st. t '<^^%ir 
Implementation>c^^'t^^^:-'^ .'^ ' \ ^ • . . 

For each 6f which a %|^^|t*^^^\naade^ by types of cost : 
L Cost of men, p3yeans'^j^.jT^aferials. • 
IL Equipment (heavy a'hd^ligli^, -4* 
III. Building cost. iK'*' -^ 

' IV. Overhead costs. >^ > . , ^ 

3. Th'at proposed by Mr Oatey in measurement^'of medi^ cost. 
^ Mr Oatey proposed =for decision-making purposes a classification 
* of costs by behljiviour, that is; according to the way they vary with 
different levels, .inputs,, outputs or jDther measUres of vdqme or 
activity depending on the volume of the systems. \ 

This implies a unit in which the size of a system can be measured. 
Mr Oatey proposes to use the following volume bases for computing 
. media cost in case studies: nunjber of course units, number of 
. duplicates per course unit, number of presentations per course 
unit, biit the definition proppspd is unfortunately hot standardized 
from one mediqm^to another t>r from.one media systenri.to anotLef: 



< 



Master cosfe 
Duplicate costs 
Presentation costs 



Fixed, Variable 
Fixedj^Variable 
Fixed, Variable 



with respect to course Unit 
with respect ^o course unit 
with respect to course unit 



Professor ^icher's classification is a classification by function, but 
sharing facilities between functions, often Vn the basis of arbitrary 
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allocations. According to Mr Oatey, classification by. behaviour involves 
the separation of fixed and variable components and provides an 
approximation to' marginal cost required for decision-making; there 
are no problems of arbitrary allocation. Classification by function 
^involves the allocation of fixed cost to volume units, producing an 
average cost which- is more difficult to interpret. 

Mr Steuer reported oh the difficulties encountered in applying the 
matrices prepared for the international survey on the cost of programmed 
instruction which he found too detailed for practical use. 

' Comparison between Eicher's and Oatey's classification 

The group agreed that correlation between Eichef\s^ and Oatey's 
classification was possible: (a) the master costs, which correspond— in 
Professor Eicher's classification — to conception and production costs; 
(b) duplicate costs, which^.are the equivalent of distribution costs in 
the Eicher grid;^ (c) presentation costs, which correspond to operational 
Costs. . " . 

Fixed, invariable and variable cost§ C - 

Each of these three types of cost cornprises a fixed cost (which does not 
change with the number of units produced)' and a variable cost (which 
does change with the jiumber, of units ^produced). ' 

There was a long.discussion on this distinction. Two points were 
tackled: the transition from this terminology comprising two elements 
to that of Professor Eicher which comprises fixed, invariable an^d variable; 
and the content of fixed costs. 

On the first^^point, Mr Orivel s.tat^ that* the 'transition from one 
terminology to the other was quite simple froKi the theoretical point of 
view. Mr Oatey's fixed costs are the equivalent of Professor Eicher*s 
'total of the fixed costs plus' the invariable costs. For the latter, fixed 
costs are^nitiaf capital costs (building construction, purchase of equip- 
ment) and the invariable costs are those which *recur each year and 
which are not related to the number of units produced (management 
and administratiye personnel, operational costs, etc.). The interest gf 
distinguishing types of fixed costs lies in the fact that the first category 
are costs borne oqly once, whereas t{ie second category represent costs 
recurring annually. In other words, in Professor Eicher's classification, 
from the technical point of view, one is able to reply .to the questions: 

1 . \yhat.has to be paid ? (Economic aspect) 

2. When has it to be paid? (Financial aspect) * 

3. Who has to pay? (Institutional aspect) 

Concerning the second point, it is apparent that* matjy * difficulties 
arise in attempting to categorize certain costs as fixed, irr^ariable or 
variable. In particular, according to whejther or not those promoting 
a project allow for depreciation of the building they are using, this 
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cost goes from invariable to fixed costs (Eicher's terminology). If the 
buildings Ijtelong to a thitd party who is j^roviding a service to a client, 
the building costs go from fixed tosts tb variable costs (viewpoint of 
Eicher and Oat^y). This is the case, for exantple, in France, where the 
promotors of educatioiVal television programmes do not invest jn the 
buildings which ai;e Used for programme 'production. They contact 
^he. national televisiojn^ service which S^i^s account of depreciation of 
installations in its invoice. From the poirh^of view of the promoter of 
educational television, this depreciation is\sl:afidfek^st if the unit 
^used is the programme-hour. 

On this point, Mr Leclerc stated that the French Televishm services 
working in educiiliofi make a dist.ributiori between direct andSndirect 
costs. Direct costs are those which are directly engendered b^ the 
production of one hour of programme (film, tape, payment to directors 
and agtors, etc.). Indirect costs are those wh^ch exist an/way, even if 
no programme is produced : 'depreciation of installations (buildings, 
studios, electronic equipment, etc^)., permanent staff for maintenance 
and administration, etc. At first sight, this distinction is very ^lose to 
that made -between fixed and variable costs, the "^direct costs being 
variable costs, that is to say, those whiqh vary with the .number of 
hours of programmes produced. But, in* reality, the distinction is not 
economic but institutional. For the purpose ofinternational comparisons, 
cost studies relying on terminology of this type (direct-indirect) reflect . 
not differences in cost, but institutional variations and are^ipappropriate. 
As^ an example of this problem, it is sufficient to note that in certain 
countries, producers aje paid for each programme (variable costs) and 
in others, they are permanent employees (therefore .representing Qxed 
costs). " ^ ^ . 

Innumerable other difficulties of the same sort were stressed by 
the participants in the meeting. There was a unanimous decision that 
for future studies, the so-called economic ternfiinology should be 
abandoned as a method of comparison in fayour of the technical and 
financial terminology.^ / ; 

I. Several of the experts consulted expressed their regret that this method had b*een 
abandoned. What is involved is not, in fact, a cancellation but the adoptio/i.of a 
procedure designed to improve comparisons of economic costs. It is still possible, 
on the basis of a detailed technical classification, to calculate economic costs 
and to carry out comparative studies using th^ame methodology. On the other 
h^nd, nothing can be gained from comparing two studies of economic costs when 
the precise elements of the calculation (e.g. whether the variable costs include the 
amortization of the material) arc unknown, since it is impossible to determine 
economic costs if economic costs are themselves taken as the starting-point. 
Participants in the meeting did not so much recommend abandoning the calcula- 
tion of economic costs ^ stress the need, where a choice must be made between 
the technical and the economic terminology, to give preference to the former* In 
this way, subsequent comparisons with other monographic studies can be made, 
usirfg the samti method of calculating economic costs. 
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Terminology of the survey on the costs of programmed 
instruction ♦ 

Harmonization between this terminology and th^first s>ntll?sis formul- 
atea by the members of 'the group presents difficult. It offers wdd% 
pos^sibilities flir easy regrouping of all items in the four phases of the 
first synthcsjfe : (a) .conception costs; (b) production costs; (c) distribution 
costs; (d) utfilizadon costs. 

In this way, pre-production costs came to-be included under 
conception^ costs. Training costs were considered as non-specific. In 
Jict, training operations can appear in each of the foi^ phases and in 
this case, the costs are included under the heading witmi each of these 
phases: Promotion costs Jiave been regrouped with production costs. 

Eor the third phase (distribution), a new distinction was proposed 
|)y the group according to the type of media used. The broadcasting of 
a one-hour television programme is very different from the distribution 
of projected or printed media which comprises two very distinct phases: 
(a) duplication of the document; and (b) circulation of the document.- 

Distribution 
Ji. Broadcasts (a) transmission, 
2'. ^Non-broadcast: (b) duplication; (c) circulation. 



Classification table of physical resources 

Why physical resources instead^ of costs? 

A statistical evaluation of resources ^needed in a given project only 
enables international inter-media comparisons (or inter-media systems) 
to be made if common units are used. The most usual method employed 
is the evaluation of resources mobilized with international monetary 
units' which allows aggregation.of heterogeneous resources. There again, 
one must be careful that fhe differences observed do not only reflect 
institutional or cbnjunctural differences. For example, the cost of man- 
power being less in developing countries, the lower cost of a technology 
implying utilization pf abundant manpower should not be interpreted 
as the index pf a more efficient technology. ' 

In the same way, the very high cost of supplying power by battery 
for television receivers in certain African regions without electricity, 
. 'does not constitutii^ a proof of the general non-competitivity of the 
technology in question. » 

ForJ:his reason, it seemed^of high importance for the- group to 
elaborate a standard table for identifying the resources* of a system in 
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physical terms. The costing in monetary terms may be made afterwards, 
but for the purpose of international comparison the physical resources 
should be calculated on homogeneous international standard costs, and 
for the purpose of decisi9n-making on the basis of the standard costs* of 
the country wishing to use a^fiystem. For example, cosr of manpVwer or 
of transmissim faciHtks vai^'Trom tp,'an6ther. ' 

, Proposed classification for listing physical resources 

'the proposed standard table should be established for the four technical 
categories identified above and which correspond to the development 
of a system: 



A. 
B. 



D. 



Conception costs. 
Projjuction costs. 
Distribution costs. 
C.I. Transmission. 
C.2. Duplication. 
C.3. Circulation. 
Utilization costs. 



Remarks 

First, the table of physical resources is a necessary preliminary for 
comparing this programme to others. It goes without saying that budget 

T,\BLE 2. Proposed standard . ^ 

Number of hotfrs x number of students: .. . x ,;. 



1. Buildings of genera! nature 

2. V Special buildings 

Studios 

Other 

«^ 

3. Equipment and materials ^ 
per type 

4. Consumable furniture and 
spare parts per type 

5. Labour per qualifications 2 

6. Other resources 
Energy per type, 

and fnode of transmission 
Other 



diiv/uiM «i iK^Mi muzcaic mc icvci oi ca 
qualification, primary, jccondary or higher education. 



Area (m^) 


Hours of use 




per annum 


Area (m^) 


Hours of use 




per annum 


Area (m^) 


Hours of use 




per annum 


Quantity 


Hours of ttse 




per annum 


Quantity 


\ 


In man-months 




per year 






Quantity 




Quantity 


here. 





Life expectancy 
(years) 

Life expectancy 
(years) 

Life expectancy 
(years) 

Life expectancy 
(years) 



four levels:- without 
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figures in the table will be indispensable in a second phase, it being 
understood that any such second stage would reflect only local scarcities 
and not those at an international level. 

Second, it.is difficult to isolate certain services in terms of physical 
resources. For example, iif the transmission oT one hour of educational 
television necessitates a satellite, the agency managing the latter will 
invoice the cost of one hour of use of a channel without indicating, the 
nature and the quantity of n\aterial or ground personnel needed Xo 
operate the satellite. In such cases, the description in terms of physical 
resources should preferably figure under the heading * other resources' , 
entitled *use of a satellite' indiQating the number of hours in the 'quan- 
tity' column. However, services which are invoiced globally should be 
limited to a strict minimum, as otherwise one is unaware of the real 
resources mobilized and there is no way of controlliijg the process of 
fixing the final cost by those providing the service. 

Third, in cases where the description of physical resources acting 
as a first approach to costing is not realistfc, it will nearly always be 
found that this relates tp complex technologies. Very often, these tech- 
niques, call tipon international standards for which the relative costs 
of^the different resources are of a rpore homogeneous nature (i.e. 'one 
hour's use of a satellite channel doefe not depend to" any gr,eat extent on 
local scarcities). Consequently, ih such cases it is not really "Necessary 
to gainto a physical description of the' resources and it is quite fe'asible 
to use a monetary^ figure (in an international currency) as the cost unit. 

Finally, another problem is .created by the remuneration of arfists 
of payment of copyright fees. From &h economic point of vievy, these 
costs correspond to remuneration for a particular service. The group 
proposed the inclusion of these respurces under the heading iabour* 
even jhough that could p5se problems at the level of evaluation of 
quantities (man-morrth^)., If that proves impossible, only the amount 
of copyright paid would be indicated. , 



Calculation of costs 

Two kinds of cost units were worked out by th^ group : 

Mediunj cost unit < * . , \ 

The first concerns the medium itself: medium cost unit. This norriiyiy ' 
an hourly cost; one hour of radio, television,^ cassette, records, film, etc. 

However, for nxedia without 'duration*^ in the case oftf^printed ^ 
documents, for example, the unit^cost will be calculated by page! With^^] 
slides, the unit cost will be calculated by sHae; 
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The first cost will be called medium unit cost. For each of the four 
phases, the Aiedium unit cost can be established per student to obtain 
the cost of the^medium per student unit.' 

• \ ^tiident learning cost unit- 

The second concerns use of media iri^ the educational process. This can 
be the same as the preceding case if it refers to an educational technology 
using a single continuous medium : for a one-hour lecture broadcast 
by radio, the student-learning cost" unit and the medium cost unit 
' will be the same. Most frequently, the Qost will be different because 
one hour of. film can be cxpanHcd to three hours ' of teaching 
a^^id learning. It goes without saying that tj compare economic per- 
formances of two media or two cbmbinatitos of media (multi-media 
system) at a supposedly constant educational output, a qnit of measure 
which will permit comparisons must be defined. This unit can only be 
the average hour of student learning,^ f>s^ 

'Average' has been indicated because for Certain media, such as 
the printed document or cassettes, the student can work alone: the 
length of time needed for acquisition of knowledge varies from student 
to student. The final unit cost will therefore be established from the 
average time needeH to acquire the knpwjj^^ge. This will be given either 
by the designer-producer of the programme unit, or by an empirical 
ot)scrvation after operation of the system has commenced^ ♦ ' 

In conventional education, this corresponds to the time allocated 
Both for direct teaching and self-instruction (homework). For instance, 
" a teacher-training' course which is based on thirty weeks with twenty- 
five hojiirs of lectures and practicals and fifteen hours ofstudy represents 
1, 200 average student learning hours. 

This second type of unit cost will be called student learning unit 
cost. , ^ ' 



Examples of calculation 
Media mit cost ( CT) 

The medium cost should be established for each of the four phases 
(Ci, C2, C3, C4). For all' continuous media, a calculation of cost per 
hour will be sought. (For a record, jt is not the cost of the record itsi^lf 
because the length of a record can vary ^nd in this case the unit will 
not be homogeneous, but only the equivalent in records of one hour of 
listening time.) - ' - , 

I . Average hour of student learning: this is the time allocated by producers to achieve 
the learning objective of a unit. ' ^ • 
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For each of these phases., the cost of the student/medium unit can be 
calculated if N is the number of students aimed at by the technology 
• studied, i.e.:, 

£L C2- C3 C4 

7C ^ ^ ' • 

Frequently, the number of students is not the same for each phase. 
A project can be conceived, then produced for a target audience of 
J million students (^i = W2 = i million). It will then be transmitted 
the first year to 200,000 students (W3 = 200,000). It will eventually 
be received by x classes of 25 students (W4 = 25). The total unit cost 
- of the media per student thus becomes: . 

Ci ' C2 C3 C4 
Student learning hour cost ( CU ) 

Most often, a .medium is not used on its own, but is integrated into a 
multi-media system which is organized around a programme unit. , 
This programme unit will, necessitate an average student attendance of 
8 hours, which time will be split into 2 hours of television, i hour 
reading documents, 3 hours with a teacher and 2 hours using cassettes. 
This makes four different media, whose cost can be calculated as above: 

CfT = total cost studen^ per hour of television x number of hours 
of television ; - . - 

Ctd =r total cost per student per page of document x number of pages; 

CrE = total cpst per student per hour of classroom teaching Y number 
ofhfours; 

Ctc ^ total cost per student per hour of cassette X number of hours. 
The tdtal cost of the programme unit per student is thus equal to: 
^ ^^CTp => X Ctt + x Cro + x Cte^ + x Ctc* 

ft 

Cost per student learning Kour will be the ratio between total cost 
of a programme unit per student and the average number of hours ( H) 
^ necessary for a student to learn^from it: 

'a 

A computation of this type enables comparison of all-the media, and all 
possible combinations of medi^, in whatever programme unit, whatever 
its duration. ( 

33 • • 
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Identification of media systems ; 

In order to allow quick identification of media systems^ the group 
proposed the following matrix to be used as a first part of each cost 
study. ^ ^ 



Table 3. Proposed matrix for identificatign o 



'media systems 



1 . Framework of the system 

1. Origin , h 

2. Aims (of the promotors) 

3. General context, in relation (a), to educati([nal system (formal or non-formal)- 
(b) to social and cultural ^environment 

4. Date of the decmOn to create system 

5. Starting date X 
' fiz-'l'^Toii-^evenrd by the analysis , 

2, Objectives ' i ' . 

1. Initial objectives * 

2. Secondary objectives 

3. Evolution / ' 

'3. Population ^ j ^ ^ 

.1. Target population . , ^ ^ ,^ 

. 2. Actual populaiion^please specify for^ach: (a) size; (b) socicprofcssional 
categories; (c) geographical distribution. ^ , 

4. Institutional framework 

1. Institutional responsibility * ^ 

2. Statutes • 

^. 3. Executing agencies for the different phases and components of the system-, 
design; production; distribution; utilization; evaluation 

5. Educational content * 

Educational aims; subject; levels':^ Certification and control. Programming 
schedule; duratioji ^ o fej 

6. Modes of reception and utilization of the ( multi^ ) media system 
Group/individual reception. 
Captiv^on-captive reception 

^ Nature and training of tutors or teachers 

How is the work organized at the student level; combination of different media 
and different teaching-learning situations (class situation, seminar, self-learnine 
^ tutoring, efc.) • ^ ^ ^ 

D^cribc one unit of the (mulTi.)media system (type of media used; specific h)lcs- 
duraUon or number of pages for each) ' 
' Total learning time (average \r proposed by producer) induced by one unit of 
the-system ' ^ ^ 

7. Evaluation 
Who is in 
Results^ (j 

ment 

Difficulties encountered 



Evaluation ' jf , ' - 

Who is in charge of: (a) formative evaluatiori; (b) summative evaluation 
Results- (a) in relation ^o the objectives; (b) in relation to the educational environ- 
ment 
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Classification grids 

The foll9wing two grids were proposed: Grid A, following the working 
group meeting of April"i974; and (Jrid B, following a further meeting 
of the same group in June 1975. 

Bojl^ere experimental and did not prove applicable. Consequently 
the question remains open for a further meeting. 



Classijicatidn Grid A (jive digits)^ ig^^ 



Type of study 
(I digit) 



I. General or me- 
thodological 
>studics; 
Isolated media. 
Combined media. 



Systems, ^ 
Managepr^ent and 
services. 
Effectiveness 
studies. 



Type of situation 
.(i digit) 

o. Not applicable. 
I . , Existing situation 
2. Hypothetical. 



Medi^ * 
(3 digits) 

0. .-Not applicable. 

1. Printed media. 
'2. Other non^pro- 

jeeted rnedia. 

3. Still projection. 

4. Motion film. 

5. Sound media. 

6. Radio. 

7. Television.'^ 

8. Computer, 
g. Others. 
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Example: 41.761 is a ^systems study (4) of an existing situation (i); 
covering television (7) and radio (6) and presented in printed form (i). 

Clas^Jication Grid B (four digits), igy^ 



Type of situation Type of media 

(i digit) - (3 digits) 



0. 


Not applicable. 


000. 


Not applicable. 


I. 


Existing situation. 


I. 


Non-projected media (in* 






eluding printed). 




Hypothetical situation. 


2. 


Projected media. 






3- 


Sound meHia. 






4- 


Tutoring. 






5- 


Radio, 






6. 


Television. 






7. 


Computer. 






8. 


Multi-media. 






9- 


Others. 



The figure o in the third-digit position indicates a comparison, e.g.: 
1.602 = comparison betweenjelcvision and film. 
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Origin . 
tJnesco. 

Authors ' ' 

.Schramm, W. ei al. 
Title « ' 

What Dq^ie New Media Cost ? In: The New Media: Memo to Educational 
^Planners, p: ii§^^^, ' " . ^ " ' ^ - ^" ' 

Bibliographical description .* 1^ 

Paris, Une$co: HEP, 1967^ 
^ . Subject analysis 

Importance and difficulty of costing. Terms and allocation of costs 
Behaviour pattern of cost elemen^^ Start-up expenses and operating 
costs. Unit costs. An example of H"^ one can economize. 

Contents analysis • ' * 

'HfirfJiis chapter, after a few preliminary noteTon costs and costing and 
the terms used in talking about them, the authors consider the order 
of magnitude of costs to be expected from diflferent iinds of media 
projects, then turn to the unit costs and the problem of managing them, 
efficiently, and finally take Tip an old and .much debated question: can 
the educational media save money? 

The difficulty in costing arises in the fact-finding. There is often 
a difference .between budgetary cgsts ^nd total costs, which may arise 
from differences in the njethods of financing the projects in question. , 

Costs have been broken down in the traditional way: (a) production 
(including administration); (b) transmission (or distribution): fc) re^ti 
ception. ' * ^ ^ . '^^^^'^'k' > r. # ^§ 
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The allocation of costs that are not one or the other is decided 
empirically on the ground.^Definitions are proposed for each item and. 
the relevant costs, namely: ra/>i7a/ investments — expenditure on equipment, 
buildings, electrification, furniture and similar items that are not 
short-run current costs; operating costs — all expenditure needed to keep 
the project running; i:dpital c//ar^^j— depreciation on the investments 
made and a^notidnal interest enlarge on investments; unit costs — con- 
sidered in terms of both costs per student and costs per student-hour. 

A distinction is drawn between fixed and variable costs. Fi^cd 
costs are those that^arc insensitive to an increase in the number of 
students or the number of programme hours. Variable costs of pro- 
gramme production, administration and transmission may be variable 
with the number of students or with the number pf programme-hours 
produced and distributed. They may or may not vaty proportionately. 
But the bulk of costs for these functions varies with the number of pro- ^ 
gramme-hours produced^^and transmitted. Reception costs are also 
divided in4:o fixed and variable costs. The behaviour pattern of certain 
costs and the combination of factors arc referred to, as is their influence 
on the efficiency of the new media. 

Having defined the meaning of the terms used, the study deals with 
the main questions which planners have to answer concerning the cost 
of projects based on jtl^e use of the new media. The study sets out, with 
the support of figures ^and of illustrative examples taken from actual 

" projects (Hagerstown, Ibadan, MPATI, Peru, American Samoa, 
Honduras, Thailand) the following cost items for educiatiofial radio 
and television: (a) ^start-up costs; (b) gperating costsj (c) unit costs 
'(school broadcasting, te"^cher training). 

The relativef efficiency of different projects cannot be corqpared. 
The^ study discusses the potential contribution of size and design to the 
efficiency of a project, including the following points: (a) manpower and 
productivity; (b) financial break-even point; (c) expanding a project. 

Citing an example, the authors show how economic decisions are 
arrived at during the planning of an educational television programme. 
The questions which the educator is likely to put to the economist 

- are the following: 

1. What teacher manpower will be required for a television project? 

2. How can the project be organized so as to meet the stated require- 
ments at minimum cost? 

3. How much approximately will the project cost? 

4. How c^n jt be economically expended to ^erve adult viewers? 
The authors conclude that the extraordinary variability of 'the costs 
of new media projects is apparent. ParlT of the variability of these costs 
depends upon salary and price structure. More, however, depends upon 
the size of the project, how large an audience it serves^ and the c^st- 
efficiency of the balance between reception cost and . production- . 

^ transmission cost. 

( 
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Most of the projects observed undcr-iise the media; if they could 
expand their services to more users, or ^o more programmes, or to 
both, they could operate a great deal mo^e cheaply in terms of unit 
cost. If receivers were used to a maximum, and with audiences numbering 
hundreds of thousands, it v^ould be theoretically possible to reduce 
costs for intructional ^television broadcasting to*"as little as 1,-5 cents per 
student-hour. . • 

Radio data arc too limited to generalize, but it looks as though 
radio costs per student-hour might be of the order of one-third to 
-•?i.one-fifth as much as television used under comparable conditions. 
From the experience of several countries, correspondence-plus-broadcast 
teaching can be offered at a cost which is sometimes a little lower than, 
sometimes a little above, the ordinary cost of classroom instruction in 
densely populated areas. ^ 

Dojhe new educational media save money? This is a very complex 
^_ iiuestion, requiring jhe itieasur,ement of quantitative c6st against 
;hings not so easily quantified: the quality of education, for example. 
' Media projects will rarely save over present budgets, but often make 
possible a substantial saving in the cfontext of growth and change— when 
a school system is planning to change a curriculum, offer new and 
different subjects, ext(tnd its services to persons or places where education 
has not before been available, or to bring more people into the company 
of literate and educated persons.' 

Sample current-cost sPeets are set out in an appendix. 



Origin . - ' " » » 
France. 
Author 

Bureau d'£tudes Technico-economiques Appliqu^es a l'Enseigne- 

MENT ApDIO-VlSUEL (BETEA). ' .* 

; ^ ^ Title 

~ £tude Comparee de la Rentabilite ^£conomique des Differents Systemes d'Emploi 
Differe sur Baj^e Magnetique des Emissions de la Radio Scolaire. 
Bibliographical description 
V Paria, BETEA/ September 1968, 44 p. (Etude No. 5/1968.) 
Subject analysis ] 
Research^lnto actual classroom .use of magnetic tape. Comparison of 
radio broadcasting and use of recordings. Analysis of the different 
solutions. Cost study. Comparison. - ' 

• Contents analysis " • ' 
Thisns-nolra prospective study, but a survey designed tp provide imme- 
diate guidance for short- and medium-term choices governing the 
' solution of specific problems. The study therefore takes the following 
factors into account: first, the state of schools broadcasting in France 
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[and its evolution over the next five years); ^)econd, priority action 
areas; finally, what is known from experience abput the extent to 
A\hich a production activity can be absorbed within an administrative 
sector. 

The underlying principle is not to discover how, at the lowest 
possible cost, the maximum possible number of pupils can benefit from 
the use of a tape recording in the classroom, but how to, achieve, at the 
most reason^le cost, an effective classroom use of the tape i:ccordi;ig. 
Experience has in fact 'clearly demonstrat<jd that tape^ recordings are 
not necessarily used even when they are available. 

The subject is governed by three factors :^(a) the broadcast— the 
present 'time, it may be taken that radio -broadcasting of school pro- 
grammes by frequency modulation provides the mpst satisfactory 
standards of quality, standards which tape recordings must at least 
approach; (b) reception— the study is more specifically concerned with 
lowar secondary education; it has rapidly become apparent that demand 
is greatest at this level; (c) the state of the art of magnetid recording— cassette 
recording is for the tirne being excluded. / 

The present study, carried out in April i968,Sincluded visits to 
five regional Centres for teaching documentation— in Lille, Strasbourg, 
Bordeaux, Poitiers and Clermont-FerrandT-for the purpose of: first, 
studying the \vorking of systems for the tape recording of broadcasts 
and their distribution, a^s set up by each centre, whether on its own 
initiative or as a result of consumer demanH; second, estimating in 
free discussion with those in charge the nature and volume of the needs 
expressed; third, identifying the objstacles of all kinds (whether financial, 
technical, practical, educational or psychological) which still hamper 
the(development of such activities. 

After a comparative approach to radio broadcasting and the use 
of recordingg^(the limitations of broadcasting and the fluctuations in 
the demand^or tape recordings), various solutions for the recording 
and distribution of tapes are analysed: distribution by a central body; 
regional distribution; local recording and distribution.* 

Distribution by a central body is characterized by a certain dila- 
toriness in meeting requests, wastage due to the fluctuation of requests 
and steadily rising administrative and management costs. 

Regional distribution often develops spontaneously at the instigation 
of users. The various methods of recording and distribution are analysed 
(types of tape recorders, subscription systems and arrangements for the 
circulation of tapes, the technical quality of reproduction equipment). ^ 

Local recording and distribution are then looked into (quality of 
the copies, qualifications of staff, safety of the equipment and means 
of dealing with breakdowns). ^ . . . \ 

In the general study, the costs^ of recording and distribution are 
compared according to the length of time for which programmes are 
,tD be used (one year, three years, six^ears) and the periods- for which 
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they are distributed to individual establishmentstfortnight, three months, 
one year). 

Th^ advantages of the regional and local systems are then compared 

ih^elation to 'unit cost per series' and 'unit cost per pupil'. The 'non- 
economic factors influencing profitability' and the 'foreseeable future of 
systems' are also considered. 

The report dcmonstra|^. that regional recording, with subsequent 
distribution for three-month periods, is the most advantageous solution, 
i.e. the one which best meets , the teaching, practical and financial 
requirements.^ 

Individual recordings and use are still the most economical solution, 
but the practical limitations of^this system — the most demanding on 
the teacher— militate against its general application. The study clos^ 
with a series of conclusions and recommendations: from a short-term 
point of view, the possibility of State assistance for what is being done 
in this field by schools and by the regional centres for teaching docu- " 
mentation; from a long-term point of view, the regionalization of 
, production and research, more precise selection of sectors where schools 
broadcasting can usefully contribute, a change of attitude on the 
part of teachers. Reports on the visits to the various regional centres 
are annexed. 
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France. ^ ^ . 

Autkpr 

- BUREAIJ /D.'£tl-DES TeCHMCO-LCONOMIQ^I hS ApPLI^t RES A l'EnSEIGNE- 
MEN'T AUDIO-VISUEL (BETEA). 

Title 

^tude ^ionomique des Differents Types de Circuits de Television Integres dans 
les Etablissements Scolaires. 
._ Bibliographical description . . . 

' Paris, BETEA, December 1969. 53-p. (£tude No. 1969.;!^ 

- Subject "analysis 

^ .\udio-visual distribution network. Local production circuit. Costs of 
equipment, operation and utilization. Comparative cost^. 

— Contents analysis , • , 

The expenses incurred* b^ an educational establishment in ope^ting 
a closed television circuit are, l^y and large, underestimated and not. 
precisely known. T^icy fall under ^several budgetary heads: remuneration 
of teachers on the permanent staff; remuneration of teachers recruited ' 
specially for the purpose; various documentary materials; costs of 
replacing spare parts and maintenance, paid from budget funds, and 
so forth. This is the reason why the sum total of these costs has long 
remained a relatively unknown quantity. 
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case of all new installations to^be set up, it proved necessary 
to rc^^Jacc^estimates of uneven quality by precise evaluations: this is. 
the^piiirpose of the study carried out in 1969. 

The study covered several establishments previously equipped 
with closed television circuits: colleges d'eriseignement secondaire, technical 
and classical lycees located in Paris itself and in the Paris region. 

The method employed was to evaluate, in addition to capital 
expenses, the aggregate annual operating costs. The particularly 
^r^ghtforward case of the so-called demonstration circuits and the 
Highly specialized tocher observation circuits were purposely disre- 
garded, and the study concentrated on the two main cases: (a) audio- 
visual distribution network; and (b) local production circuit, linked to 
the preceding case. 

Basic assumptions. The production circuit is assumed to produce at 
present some 300 sequences each lasting fifteen to twenty minutes, 
divided up, for the purposes of the assumption, in the following way: 
40 per cent documentary productions, with commentary off; 30 per 
cent similar productions, with comments by the teacher alternating with 
the documentary material 1510 per cent original productions put together 
'In, the studio; 20 per cent studio discussion-type productions, involving 
several persons; 5-10 per cent full-fledged artisdc or drama productions. 

The production studio can be equipped with either of the following 
two types of equipment: either sophisticated, hand-operated equipment, 
providing high-quality pictures when operated by highly skilled pro- 
fessional personnel; or simpler, semi-automatic equipment, requiring 
a smaller and technically less highly trained crew to operate. 

Together with average equipment costs, the study gives a break- 
down of the total annual operating costs. * 

Capital costs. It is assumed in each case that the pictures and sound 
track are transmitted to twenty spe,cially equipped classrooms. The 
capital costs itemized in detail (equipment for aerial reception, docu- 
ment scanning devices^ film shooting, visual and sound tape recorcfing, 
lighting, etc.) total approximately: 

200,000 French francs the case of an audio-visual distribution 
network; 

500,000 French francs in the case of a. local production" circuit. 

Annual operating expenses. The largest share of these expenses is, of 
course, accounted for by remuneration of personnel, which runs from 
50,000 French francs (distribution network) to 420,000 French francs 
(production circuit). To tiieso must be kdded documentation expenses, 
costs of preparation (graphic work, scenery, photography, film, etc), 
technical operating expenses (expendable material, replacements, 
electric current, t^^pes, upkeep), etc. I 
' The annual tot2fcl, staffing costs included, ranges from 85,000 French 
francs (ftudio-visiial distribution network) to 400,000 5^0,000 French 
francs (production circuit). , © ^ 
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For the sake of obtaining a' full annual balance sheet, there should 
be added to these figures the annual costs of amortization, respectively 
2 1 joocy French frahcs^and 60,000 French francs. 

1?roirfth^;forcgoing it may be deduced that: the prStluction circuit 
is two arid a Tialf ^times more expensive to set up than the distribution., 
circuit, afid approximately five times more expensive to operate; annual 
operating exposes may come close to the cost of the initial equipment. 

.These figliF^^s show how essential it is to ensure, before proceeding 
to iimair-a production network, that funds will be available to xcover 
future operating costs. It is also important to set up a circuit for the 
circulation of locally produced programmes, designed to enable all 
peripheral education establishments to benefit therefrom. 
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France. 

Author ^ . 

Bureau d'Etudes Technico-£coxoaiiq^ues Appu^jUj^Es A l'Enseigne- 

MENT AUDIO-VISUEL (BETEA). 

\ Title ' ' 

Comparaison entre la Diffusion par Film et par Television. 
< " Bibliographical description. 

Paris, BETEA, June 1971. 51 p. (fitude N0.-A4/1970.) y 
Subject analysis 

A comparative study is made of two types of broadcasting: film and 
television. Comparison^f costs is based on a *group' of pupils, variable 
in number ^rom five to forty or more) according to subject and level. 
^ Contents analysis 

Chapter i of the report e>ialuates the number of prints required by a 
central film library. The problem is a complex one since several factors 
are involved, some of them variable, such as: the number of establish, 
ments and the distribution of pupils in groups* at a particular level; 
the different programming requirements implicit in .the film medium^ 
which nxay or may not allow a film to be shown at any time of the year; 
'the useful teaching life of a» film, Vhich depends on its content. 

- Chapter 2 contain? a study of the cost of film libraries. TJie over- 
head costs of a fihn library do not incre'ase in linear fashion according 
to -the number of prmts distributed each year. 

Spread ovei:-^^ print, overheads are relatively higher for a smal] 
filnx library than foY a very large one. Operating costs are evaluated 
fof three different cases: 20,000 prints; 50,000 prints; 150,000 
prints. 

Calculation for the second case: annual building and equipnxent 
costs amount to 10,000 francs. Annual staff costs come to 250,000 francs. 
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A tabic on- page 14 of the text indicates, for all three cases, requirements 
and annual running costs. It emerges that expenditure is not pro- 
portional to the number of prints. 

The cost of projecting .a film for a group of ptfpils is the sum of 
three elements: film library overheads; postal charges; amortization 
of the print. * " .. 

The following parameters are used in this chapter: N =^ number 
of establishments served; E ^ period of useful service of a film during 
, the schoplyAr (in weeks); D = length of lending cycle from the date 
on which the print leaves the film library until its return (in weeks); 

number of identical prints to be stocked by the film library; 
A ^ amortization period of the film (worn out after 300 screenings); 
f y ^- average number of borrowings or screenings of each print annually. 
The following general formulae are obtained: ; 

E N X D ' 300 'X Z) 

If. the curves obtained by orthogonal affinity are^ represented on a 
graph, the following dati can be obtained : (a) the amortization period A, 
in terms of the annual utilization period E and the average number of 
screenings T in each establishment; (b) the number of prints A' required 
to supply all establishments as a function of ^ - 

CMSpter 3 contains a study of the comparative theoretical cost of 
television and film' br-oadcasting per group of pupils. A twenty-minute , 
television, broadcast costs 3,525 francs per group. If it is designed for 
a specific lower-secondary level (20,000 groups, of which only 5,000 can 
view it unless recordings are made), the cost per group conies to 
" 3)525*' 5>ooo == 0.70 francs. » . o • 

At a unit cost of 0.97 francs per television broadcast (without 
repeats), film is mure economical when the annual utilization period (£) 
attains ten weeks, provided that the useful teaching life is at least: 
three-years, when f = 20 Qr six years, wl^en T = 10, 

When E falls belween six and ten weeks, iilm and television 
costs are very close; the diflference is not sufficient to influence the 

choice. V ' I ' ' ' 

The final chapter contains a study of the respecti\^e merits ofi 
Super 8 ^nd television. A television broadcast (unless taped) can rcach\ 
at most One-quarter of the student.groups involved, whereas a film' can 
^ be viewed by all (assuming that the best pbssible equipment is' available 
in both c^es). *^ , ^ , ^ 

The two systems are complementary rather than Competitive. 
iQpite apart fromjany teaching requirements, a general distribution 
V Super 8 film projectors could not at the present time fully replace 
' television receivers. , ♦ ' 
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United 
Autho 




Rhode, Wilfem E.; Esseff, Pet^ir J.; Pusin, Carol j.; Quirk, Frank B.; 
Shulik, Rubin. 
Title 

Review and Assessment of Seiected Instructional Media. In: Analy& 
. -> and^ Approach to the Development of an Advanced Multi-media Instructional 
System, - • , 

Vol. I, Se^n III. 

Bibliographical description 
Ohio Air Force Systems Command, Wright-Patterson^ir Force Base, 
-% flay 1970. 419 p. (Distributed by NTIS, United States Department of 
Commerce, 5285 Port Royal Road, Springfield, VA 22 151.) 
' Subject analysis 

In order to examine the possibilities for an advan^d multi-media 
instructional system, Ahis study begins with a comprehensive^ review 
and assessment of cuVrcnt instructional media in terms of funb^onal 
I description, instructional flexibility, support requii-cments, and costs. 
^ This analytic ^ study is directed toward the fundamental problem 
of instructional technology today, that of finding ways to significandy 
reduce instructional cpst while either maintaining or improving in- 
structional effectiveness. 
Content^ analysis,. 

^ A chapter of this" study provide,s a detailed description, review and 
assessment of each medium selected for analysis (i.e. portable instructor 
aids, television in education ^nd training, portable videotape recordings, 
student-response systems, dial ^access information-retrievah systems, 
learning laboratories, programmed instruction by text, programmed 
instruction by teaching machine, learner-centred audio-visual devices, 
a^d simulators. Each medium except the last is described and carefully 
examined (often in multipl^ forms) as to instructional flexibility, 
conditions of utilization; and initial and operational costs^under ideal 
combinations of instructional load and course frequency. (The basic 
cost estimates on which these cost analyses arc prepared are tabled 

• in a separate section of the report.) 

Section III of the report contains summary cost sheets (amortized) 
on media treated in this study except simulators and other advanced , 
equipment. Comprehensive costspecifications from which these sumpiary/ 
costs are drawn can be found in Appendix III (Vol. 2) which includes . 
the estimated non-amortized costs for each medium. 

There 2Cvt three summary cost sheets for each medium. The first 
deals WTtWtudent-hour costs. These are shown for three different 
student-load levels, i.e. 200-, 600, and 1,800 students, and for three 
dififercnt hour-load levels (duration), i.e. 150, 450 and 1,350 hours. 
Summary costs are based upon the total initial and operational amortized 
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costs; learning materials production (LMP) for each specific item is 
based upon alUcosts associated with actual production. Initial, oper- 
ational, and specific litems costs are also represented as percentages 
of the summary cosr. 

Total student-hours produced for 'each level comprise the total 
number of students (200, multiplied by the total number of hours of 
instruction required of each student (i,§5o) which yields 270,000 stude^it-. 
hours).* 

The se^nd summar> table, dealing with amortized production 
costs, presents initial and operational amortized costs incurred in the 
production of the original, or master, set of learning materials for the 
three-hour load levels (150, 450 and 1,350 hours) 

The third summary' table deals with amortized *distribution, 
reception and maintenance costs and presents initial and operational 
amortized costs incurred in the distribution and reception of 150 hours' j 
of learning materials for 200., 600 and i,8(jo students. Costs incurred 
in the/dist;?tbution and reception of 450 and i ,350 hours of instruction 
are found in Appendix III. 

The following tables arc included in order to provide a comparison 
of the media discussed in this chapter: Table 78: Instrucdon flexit)ility / 
of various media; Table. 79: Support requirements^ of various media; 
Table 80: Student-hour costs of various media; Table 81: Learning 
materials producdon costs per hour amordzcd; Table 82: Learning 
materials production costs per hours non-amordzed. 

In conclusion, it seems evident that, even if the advanced mlilti- 
ifiedia system suggested^ is never built, the report will condnue to be 
of value. Nowhere else is there currently so miich data, pardcularly 
on costs, regarding diflfering instructional means. Conscquendy, anyone 
concerned with the design of instrucdoi^al systems should find the report 
a valuable aid. , 



Origin , 
Uncsco/IIEP. 
' Author 

HAtLAK, J. 

Titie ^ % \ 

V Analyse 'Coutj Performance clans la Plmfictition des Programmer Audio- 

visuels, p. 47-52. 

Bibliographical description ^ ^ , ^ 

ICEM/Unesco, Rapport dc LNTER NAVEX 70, World Conference. 

Subject analysis ' • / ^ 

Methodological and practicaF problems in the cost/perfoVmancc analysis * 
of audio-visnal systems. Multi-dimensional nature of educational 
output. Case studies. Forecastin^er||f^mance diflfef-ences. 
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Conienis analysis ^ 
The report analyses a communication .presented to the World Confer- 
ence on the Management and Plannurg of Audio-visual Media, London 
July 1970. ./ " ' 

Since success in a particular branch of education cannot be evalu- 
ated solely in monetary tejpms, cost/performatice analysis is preferable 
to cost benefit analysis. / • I 

The methodologiml^ iifficulties involved in applying cost/ performance 
analysis to educ^tibn programmes are, however, legion and appear 
at different stages: 

First, performance is difficult to estimate:. educational programmes 
gencrallv have different goals at the same time, and these are rarely 
defined with any great precision. In order to measure the performance 
of 9/ programme, the average pcrfor;nance in relation to each goal has 
^be calculated, and there is no reason to think that one weighting 
-system alone is valrd. Furthermore, the effe^^ts of an education system 
may be spread over many years, and they have 'to be distinguished 
from the effects of other social programmes. In an ovef-all social pro- 
gramme, how can the effect due to education >e isolated? 

Second, costf estimating is linked to problems of definition (real, 
budgetary, economic, direct or indirect, variable and residual costs),' 
with problems^ of allocation (between different projects, between' 
categories of costs, between costs payable at different timesj and with 
problems of estimation (implied costs, bank rate, present value>of 
deferred costs). 

Two examples illustrate the practical problems involved. In the 
Ivory Coast, a study of the use of television in primary schools showed 
that costs, would be increased by 40-50 per cent per pupil/year. The 
government nevertheless chose television which, in this specific instance, 
was not meant? merely to improve output but to facilitate the rapid 
mtroduction of new curricula ^nd reform of the education system as 
well as to help counter the drift tP the towns: 

The second example concerns four secoridafy-level systemsdn Japan: 
full-tibe, part-time, Correspondence and television, and* radio. The 
comparative cpst study showed that audio-visual methods wefe highly 
competitive. In practice, however, various adjustments had to be made 
because students following the traditional system took three years, 
while those studying by means of broadcasts and correspondence 
needed four years to complete the same curricblum. It also emerged 
that students in the traditional system were generally of a higher 
standard and that the dropout rate was much greater in correspondence 
courses. Radio or television was therefore used to bring the standards 
of students desfined for the various systems closer together, to reduce 
dropout 'and to obtain better results. 

The second part of the study deals with two experiments in the 
application of the cost/performance method: -first, a classification of 
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. the equipment Ui>ed b> oidcr of cfficicn'c) (for this purpose, it is desirable 
to develop a graduated scale on the basis of expert advice); second, a 
report by the author on a comparative study ^of three educational 
television systems (Niger, Samoa, El Salvador). 

The investigators took twenty-one criteria into consideration, 
including educational reform, economic development, the relation 
between' education lind the t&cal environment^ stimulation ofjcreaU^ity, 
development of th^ personality, teacher/pupil relations, prbductivity, 
production and reception, etc. Each criterion was assigned a weigKt 
i^from I to 4). ^Vhile permitting comparisons, this analytic technique 
does^not eliminate the danger of systematization.^ 

A further example of the use of this method concerns the choice 

' between different television systems: video, short wave^ retransmission 
by satellite and direct satellite transmission. 

In this connexion, the author stresses the need to take account 
of non-economic factors, such as social and poHtical considerations, 
as well as econonric factors. 



Origin 

United Kingdom. . . * * 

Authors , • . 

Vaizey, John; He\Vton, Eric; Xorris, Keith. 
' Title 

The Costs of the New Educational Technologies. 

Bibliographichl description - t - 

Lisbon, Centro de Economia e Finan9a's, 197 1. 108 p. 

Subject analysis * 
Cobt studies on television, programmed instruction, and learning 
packages. Unit i costs anq total additional costs to scl^ols. Costing 
methodology. Co^ tables, 'economies of scale. Suggested benefits. 

Contents, analysis 

A 'series of^ studies on the actual and projected costs of using local 
transmitted ETV, programmed* instruction and teaching machined, 
and learning packages in secondary schools. ' 

The authors hold to a very conservative assumption*: that the effects 
of educational innovation are nil, i.e. outputs retrain constant. The-, 
studies simply measure tKe additWal cost of the innovation. However, 
there is strong evidence that the effects are positive; and some possible 
benefits are suggested which the educator may consider when making 
judgements on Avhether the extra cost is worth while. 

In all studies, co§ts are tabulated in detail and classified as capital 
tmd current. Cof>t items include: buildings, eq^m<^nt, consUniable 
materials, development^^ hire^ maintenance,, tecmrfcal and adminis- 
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trative staff, etc. The basis for accounting for capital building, equip- 
ment and development costs is stated, including* the amortization 
per|od. Irf^sonic studies, cost adjustments are made depending on 
assumptions concerniag the ccftt of sp^ce, the amortization period and 
staff costs. 

I Total costs of secondar>^ schools for 1968/69 are quoted. An allo- 
cation between subject costs is made, which solely reflects differences 
in ^me-table allocation; tHis is done to provide a rough notion of subject 
co-its, but the assumption is not crucial to the cost studies. 
■ Three television systems^. The first studies report the annual costs 
- for 11968/69 of lobal transmitted ETV services^ three dties, in terms 
ofvjotal cost perl school, cost per sch9ol pupil, co.st per programme- 
hour, and cost per student-Tiour. Projections are made for 1970/71 at 
higher rates of activity. The television services result in an additionaf 
cosi per school pupil varying from 1.2 tq 1.8 per cent. 

^ Innovations on a ^mall scale. These two studies refer to programmed 
instruction. The firtt^ study considers t^ use of no branching teaching 
machines t^each ma^heiiiatics in one school in 1966/69. Such a syStem 
is c^ltariy^m viable in one, school on c'pst grounds, even allowing for a 
possible reduction in staff due to the use of combined^classes? A second 
stu^y ancflyses the costs of teaching biolog)- in a school using programmed 
'tejqts and film loops, in 1968/69. K 

I An innovation on a large scale/This la^t study reports the costs during 
19^8/69 of a group of teachers workipg fiiU time preif)aVing materials 
foij' learning packages for secondary schools, as pan of the Nuffield 
Resources for Learning Project. The packages consist mainly of booklets 
an,d audiotapes. 

The conclusion of the report emphasizes that effectiveness has 
ndx been considered. No measure of effectiveness exists for the exper- 
iments considered. For this type of study, t^ere seems fitde possibility 
•ot using earnings differeatials to evaluate output, and cost-effectiveness 
ahalysis is the appropriate technique. Justification for innovation might 
be found in areas where there are too few teachers, or where teacher 
performance is^poor, 'or wh^re the subject inherently demands presentation 
id a way that a teacher, without aid, cannot offer. 



t Origin 
Ifnited Kingdom. * 
Authors 

Vaizey, John; Hewton, Eric; Norris, Keith. 

I • Title ^ 
T^ree Television Systems, In: The Costs of New Educational Technologies,, 
GhajD. Ill, p. 23-53. / ^ " 
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Table ±. er London Educational Television Service 



t 


ft 


Unit costs (;C) 




Scho^ year vi 


Per school 


Per pupi! Per programme* 
per annum hour 


Per pupil* 
hour 


1968/69 1^ . 
1971/72^ 


967' 
523 


2.2Q^' 3,620 
1.5^ • •3,978, 


0.56^ 
0.13 


1. Actual costs. 

2. For 254 schook. 

3. For 1 12,000 pup'ib. 

4. ^Estimated costs. 

5. For 300 schook. 

6. For 450,000 pupils. 








1 

* Table 5. Plymouth Educational Television Service » 






Unit costs {£) 




School year 


Per school 
/ 


Per pupil Per programme- 
pcf annum ' hour 


Per pupil- 
hour 


^968/69^ 
1970/71 < 


497' 


1.79' ^581 
i.72« 1,137 


1.90. 
1.37 



7 



1 . Actual costs. 

2. For 1 10 schook.' 

3. For 32»ooo pupik. 

4. Estimated costs. 

5. For 128 schools/ 

6. For 37,000 pupik. 



Bibliographical description 
Lisbon, Centro de Economia e Finangas, 197 1. 
Subject analysis 

Cost study of three school television systems in the United Kingdom. 
^ Contents analysis 

The systems are located in London, Plymouth and Glasgow. The costs 
calculated are the annual costs for the school year 1968/69, with pro- 
jections for 1970/71 and 1971/72. 

It will ht noted that the number of pupils strongly influences the 
unit costs.' A problem however arises with regard to the estimated 
capital costs, sihce the production premises were provisionally installed 
in low-cost municipaL^buJldings. 

It will be noted th^t, as a result of the number, of pupils involved, 
the cost per pupil-hour is nine times higher than in the previous ca^, 
in spite of production costs being three times lower. ^ ^ ^ 
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^ *Ta^ 6. Glasgow Educational Television Service 
' ^^r 




^ Unit costs (;C) 

School year Per school Per pupil Per programme. Per pupil- 



per annum hour hour 



ERIC 



75 



'968/69> ' . 543» ..^'o' 869 0.13 

'J^T>lT* .,. 76a' 1.97 • 886 o.,85 

1. Actual costs. 

2. For 299 schools. 

3. For 1 16,000 pupils. 
. 4. Estimated costs. 

5 For 325 schools. 

6. For 125,000 pupils. * 
* ^ O 

These systems are difficult to compare since they .use different 
methods and are centred on different permanent facilities, tl^c costs of 
which are often impossible to evaluate (how should the cost of very 
old buildings be reckoned?} ^ , 

Nevertheless, the unit cost per pupil-hour is always higher than 
It is in conventional education, where it amoiints to £0.12. It is important 
to note the strong influence of the numbei^ of pupils on unit costs; in 
this respect, the Plymouth experiment was severely handicapped. 

Origin 
United Kingdom. 
Authors 

Vaizey, John; Hev^on, Eric; Norris, Keith. % 

Title ^ 
Innovations on a Small Scale. In: The Costs of Mew Educational Tech- 
nologies,^ Chap. IV, p. 55-70- 

Bibliographical description 
Lisbon, Centro dc Economia e Finan5as, 197 1. 

Subject analysis ^ 
Description of two small-scale experiments carried' out by highly enthusi- 
astic teams of teachers, one of them using .the Autotutor machine, 
the other printed documents and experimental material (for the teaching 
, of biology). ^ ' ' 

Contents analysis 

The first experiment concerns th^e use of th^. AyTotutor for mjath- 
cmatics teaching '(500 pupils and no mAchines).^ ' 

The total -annwal cost came to £10,286 (1968/69), i.e. approxi- 
mately £20 per pupil. If the experiment was extended to cover all 
rnathematics teaching and all pupils at the school,, the cost would 
increase by 22 per cent. The pedagogical performance of the system 
was not evaluated. According to the authors, the experiment is to be 
recommended' only in cases where there is a lack of ma'ths teachers. 

The second experiment concerns the teaching of biology (3^ pupils). 
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This is an experiment in individual learning, during which the 
pupils are provided uith printed^ocuments, experimental material for 
carrying out practical work and films which can be viewqd individually 
or in group's. The order of presentation of the curriculum is similar 
to that of programmed instruction, but with,some 50 per cent traditional 
classrx)om teaching. The additional unit cost amounts to £3.86 per year. 
If the experiment was extended to 16,000 pupils, the additional unit 
cost would fall to £0.63, i.e. 14 per cent more thar^ traditionaUnstruction. 
The pedagogical value of the experiment was not evaluated. Among 
the advantages are that crowding in the laboratory can be Avoided and 
the shortage of qualifitrd teachers relieved. 



Origin 
United Kingdom. 
Authors 

Vaizey, John; Hewton, Eric; Norris, Keith, 

Title ^ . . " 

An Innovation on a Large Scale: the *Hive'. In: The Costs of J^eiv 
Educational Technologies, Chap. V, p, 71-106. 

Bibliographical description , 
Lisbon, Centro de Econoniia e Finan^as, 1971. g 

Subject analysis ^ 
Calculation of the cost of a programme designed to develop rational 
curricula for a large number of pupils, including a variety of teaching 
materials: printed documents, slides, tapes, films.* 

Contents analysis 

The 'Hive' is a group of teachers responsible for designing a complete 
,and coherent educational programme, using all appropriate printed 
and audio-visual -aids. 

All the means*used for a particular subject are called the 'package'. 
The subjects involved are maths, Enghsh, science, French and social 
studies. The selected leVeLis secondary education. ^ 

In 1968/69 nie cost of the group of teachers responsible for preparing 
^ the packages for one year of secondary education came to £23,613. 

The schools participating in the pr^ct themselves* bear the ad- 
ditional costs of equipment and supplies. These amount, per year and 
per pupil, to £1.26 for matHs, £2.16 for Enghsh, £2.23 for science, 
£1.90 foi> French and £1.75 for social studies. 

The authors have examined the effjccts of economies of scale. 
According to their estimates, additional unit costs would be divided 
by three if the nurnber of pupils rose from i,oOO to 10,000. 

This type of teaching is therefore more expensive than convenHonal 
instruction. It is justified to the extent that the pedagogical galrtS out- 
weigh the additional cost. Such an evaluation has not yet been rliade 
in any methodical way, since the system is still evolving. 
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Origin 
United Kingdom. 

Author » ' ' * W 

Oatey, M.J. y ' ' - 

• Title U. ^ 

Effectiveness and Costs ofjnstructional Media, 

Bibliographical description ^ f 
Staines Air Transport and Travel Industry Training Board, 1972. 
58 p. (Research Report 72/1.) 

Subject analysis 

Report on an approach to media selection. Media and the effectiveness 
of instruction. NIedia characteristics. Costs and cost-effcdliveness. Cost 
analyses. Exercises illustrating cost analyses. Media development and 
testing. Qost tables, *}3ibliography. 
Contents analysis 

This report is based on research supported by British European Airways 
and the^ Air Transport and Travel Industry Training Board over the 
period T968 to 197 1. It describes an approach to media selection for 
vocational training, with particular reference to cost-effectiveness of 
instructional media. 

When designing cost-effective instruction it is important to separate 
clearly decisions on media from those on methods — in practice the need 
for a strict distinction is not generally recognized. Media afe the physical 
source of stimuli presented to the learner, and include the live instructor 
as well as videotape, slides, paper, blackboard, etc. Methpds determine 
the stimuli presented to the learner (by media) and the responses and 
activities of the learn^TA list of method * factors' can be drawn uj^ and 
used as a basis for making decisions on methods, e.g. visual motion, 
visual display area,^ motor responses, learner questions, pacing, 
feedback. 

It is methods rather than media that determine the ^&ctiveness 
of instruction. A clear separation can avoid the dangfij^of media 
rather than instructional objectives dictating methods. 

In addition, after making a rigorous metl\pds/media distinction ?t 
can be seen that the media are more yersatile than is commonly sup- 
, posed; and that for any given instructional objective there will often 
be several media combinations that can achieve it. When there is such 
a' choice, the least costly combinati9a should be selected. 

Tfie report next considers production and presentation. Nine 
* steps of production' are outlined, which are designed to provide a 
basis for the estimation and control of media production tosts. The idea 
of production 'complexity' is introduced; and accounting for updating 
costs is also discussed here. » 

The relative costs of media in any given situation will depend on 
the amount and type of instructional content that needs to be produced, 
measured in terms t)f the number of instructional ^segments [s), and how 
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often each segment is presented or repeated — this,^ in turn, being 
measured in terms of number of presentations per segment {p). 

Costs are classified by behaviour, and the following categories 
have been found useful: rnaster costs (A/) which, clepend on content 
design and production; duplicate .costs [D] which, depend on taking 
duplicates from the mastcr^^d presentation costs [P) which depend 
on presenting the content of the duplicates to learners. Each category 
. is divided into fixed [f] and variable [v] components with respect to 
^^numbers of segments, duplicates and presentations r^'pectively. 

'To take a simple example, if s is the number of segments in a 
project, MJ the fixed master cost and Mv the variable master cost, 
then total master costs are: A/ = Mj + sMv^ ^milarly if the number ^ 
of presentations per segment is'/?, the fixed presentation cost P/, and 
Pv the cost per presentation, then total presentation costs are P ^ 
P/- + spPv^ Thus total project tosts are: 

Mj-\' Pj-\^ sMv + spPv. I 

Such formulae can be shown graphically and use4 to find .break-even 
^ points between different media combijij^ions. 

Seven illustrative exercises are given, based on a hypothetical 
two-week course on clerical procedures which is presented twenty times 
a yean The media compared are the live instructor, videotape, slide- 
tape and paper; and both effectiveness, in terms of method factors, 
and costs are analysed. Exercises also consider sensitivity analyses, 
updating cost and centralized v, decentralized training. Graphs show 
the variation ef costs with number of presentations! Cost tables show a 
detailed breakdown of costs, covering items such as equipment, main- 
tenance, materials, labour, transportation, rental, and the steps of 
production. 

Having estimated the media combination involving the least cost, 
, the next, step is to carry out practical tests in a^learning situation. Au 
this stage the possibility of substituting other inedia should still be 
considered. Such tests can al?o be used to check co3t estimates, check on 
feasibility and practicability, evaluate effectiveness, and evaluate 
learner and instructor attitudes. ' 

Origin ' | 

United Kingdom. ^ | " . 

Author^ I 
Wagner, L. - \ 

Title ' ' , 

The Economics of the Open University. In: Higher Education, Vol. "i, t 
No. 2, May 1972,^ p. 159-83. * 4 ^ ' 

Subject analysis 

Article on cost structure of the Open University compared to conven- 
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tional universities in the United .Kingcjom. Problems in making the 
comparison. Cost figures. Nature of. the Open University teaching 
system and economies of scale. 1 ' 

Contents analysis 1 * 

The paper makes cost comparisons between the Open University and 
conventional universities in order to give a bro^d indication of the cost 
differences between the two types of institution in teaching students 
and producing graduates. ! 

Conceptual and statistical problems in making the comparison 
are explained under the headings: costs and benefits; teaching and 
research; standardized inputs; ex-post and ex-ante; price index; 
prodiTfctivity changes. . " 

, The Open University teaching system consists of: correspondence 
material, television, radio, class tuition, and,, summer schools. The 
high fixed-to-variable cost ratio is eniphasized: the only major items 
varying with number of students are coritespondence materials production 
and postage, and personalnuition. By contrast, the largest single item 
in recurrent expenditure of conventional universities— academic 
salaries— is directly linked to the nuniber of students. 

The paper makes four cost comparisons. These are the average 
recurrent cost per equivalent undergraduate which, in the Open 
University, is little more than a quarter of conventional universities; 
the capital cost per student place where the Open University figure is 
about 6 per cent dt the conventional figure; the average recurrent cost 
per graduate which indicates that the costs of the two types of institution 
would be equalized if the Open Uni^mity had an 85 per cent drop out 
rate; and the resource cost per equivalent undergraduate where the 
Open University costs are about a sixth of ' those in conventional 
universities.' 

Even when allowances are made for different research proportions, 
the Open University seems to have ah advantage. ^The paper makes a 
tentative suggestion that it is not the part-time na^ture of the students 
but the method of teaching at th(f Open Universiti^ which gives it the 
advantage. The use of broadc^asting and correspondence media as the 
major element in the system clearly allows economies of large-scale 
operatioa to be exploited. Because (af the conceptual and statistical 
problems jnvolved>e paper does not trovide any definite conclusions, 
but suggests that in a period of in^/reasing presspre on resources in 
higher education, the -application of the Open jUniversity teaching 
methods to conventional universities should be studied. 

In his comments. Carter,^ while agreeing entirely with the main* 
conclusions about the cost advantage ofthe Open University, considers^ 
that the comparisons have been quite unnecessarily slanted in favour 
of the Open University. Carter's own rough calculations suggest the 

I. Higher Education^ Vol. 2, No. i, February 1973 * 
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recurrent cost per student to be about 55 per cent that of the conventional 
, university. Ifi addition, Carter argues that the output of the Open 
University is different to that of conventional universities. 

In his reply, while accepting some points, Wagner^ submits that 
the statistical significance of some of the amendments is not as^ gleat 
as claimed, and that there are assumptions in favour of conventiAial 
universities which might equally be challenged^ Wagner empha§rzes 
that the purpose of the comparison is to understand more fully the cost 
implications of the new system. 



Origin 
U.S.S.R. 

Authors 

Kritchevsky, I. A.; Ivaxov, A. V. . - 

Title 

Comparative Technico-economic Analysis of the Production of Cinerna 
and Television Films in Film Studios. In: Tekhnika Kino i Televidenia , 
No. 6, June 1973, p. 62-5. (In Russian.) 
Subject analysis 

This article is an account of a study carried out in 1970-71^ by the 
Iprokino Institute. Its purpose was to make a technico-economic 
comparison of the production factors governing cinema and television 
films. The article reports on the results: 

Contents analysis " - ^ 

At thV present time, the Mosfilm^ Lenfilm and A. P. Dovjenko studios 
supply\ roughly 50 per cent of the annuaFproduction of feature films 
and up\to 60 per cent of television films. It is universally acknowledged 
nowadays that the production of .television films in television studios 
should Jo^^extended, since this would enable more efficient use to be 
mady/f the technical production facilities of film studios as w^ll as 
of creative resources. 

/According to calculations m^de by the Iprokino Institute, the total 
>wing time of television films that could be produced annually, using 
"^970 film production techniques, was eigh'ty-five hours; the corre- 
"sponding figure, using the techniques of 1975— and provided that the 

' out as planned — would be 1^0 hours, 
production factors for television and 
uiiicnict iiiin;> :>uuw timt lhu uclz^i^ economic production factors for tele- 
vision films are fundamentally different from those for cinema films. 
What are the main differences? 1 J , 

First, the useful footage of television films in the three film studios, 
both for the director's scenario and the shooting script,is 20 per cent 
lower than for cinema films. j ' * 

*i. Higher Education, Vol. Q, No. i, February 1973. 
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The results of an analysis of the 
cinema films show that the basic 
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Second, the i^roportion of exterior shots is high in television films 
and, hi certain film studios, higher than that for cinema films. 

The cost price cocfiiciciUS for cinema and tj^levision films show 
that there is a direct relationship between the productivity of the 
shooting teur^a and the production time (Table 5). . 

A reduction in cost price depends chi(ffly on an increase in pro- 
ducti\ity of the shooting teams. The lowest cost prices correspond to 
"•^rdie highcbt output rate in a calendar month and the shortest production 
time, and vice versa. 

At cufrrent selling priLCs ^and gi\en j>a:sent-da> financial restrictipnsj 
the production of ti^evision films b\ film studios is as economicall) 
profitable as the productfon of films for^ic^ cinema. 

ttt^nir \iew/the basic reason fur the lower costs of televisiop films 
in relatiuH to ciuLma films tHe strict budgetary limits set Oii the former 
and the obligation imposed on studios alW shooting teams to make a 
significant increase in output and to work with a minimum .of technical 
and scenic means. 

To conclude, the analysis of the production of television Tilms in 
film studios shows that the manpower and cost requirements, togethei 
with the squeeze on technical production facilities for television films, 
arc characterized (in relation to thofsame factors for a cinema film) 
by a mean valfie of 0.4. * 

This cueffKient is obtained by dilferent means in diflercnl studios. 
The experimental study of these two t>pes of film production and the 
application of the lesults to all film studios reveal the existence of con- 
siderable 'reserves' for increasing shouting proc^uctivity and lowering » 
the cost price of television fiJms. 

Origi?i i 
Canada. 
Auihdr 

Knoepfli, Heather E. ^ • / 

Title 

A Cost Analysis ' Study ^ Arts 100: Communications, 

, Bibliographical description 
Toronto, The Ontario Educational Communications Authority, 1973. 
41 p. 

Subject analysis 

During the 1971/72 session, the University of Waterloo, in co-operation 
with the Ontario Educational Communications Authority (OECA), 
Conducted a media-based ig-edit course entitled 'Arts 100, Communi- 
cations — a Course on the New Literacy'.-. 

The c6npe involved thirty weekly half-hour television broadcasts, 
a textbook, twelve audiotape cassettes, notes on the audio-' and video- 
tapes, monthly small group seminar meetings, and a toll-free telephone 
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line between students ^nd course instructors. The involvement of the 
two organizatio ns m s complementary. The OECA produced the* 
videotapejT'lJjr the course; the University of Waterloo conducted the 
eourse. ^ 

Contents analysis 

The primary purpdse of this report was to delve into the cost' pf a 
media-based university credit course as opposed to the cost of a tra- 
ditional univepity course. j 

A secondary purpose of the study was to develop a ' m^thodolog) ' f 
for conducting cost analysis of medi.t-^ased courses. This methodology 
incorporatcdboth indirect or administrative overhead costs as well as 
direct costs. 

t The specific objectives of the study were as follows: 
To identify and allocate the various elements of cost involved in the 

developmental and operational stages of Arts iQO. 
To determine the cost per student. \^ 

To determine the_on-going cpsts of Arts lOO and to develop an amor- 
tization' pr6gramnie~lo amortize ^he development costs. 
To identify and allocate the various elements of costs involved' in a 

traditional university course. 
To set out a cost comparison between an Arts lOO type uf course and a 

traditional university course. 
In surni^-y, annu^il production costs for a media-based course may 
range from S6o,ooo to Sf 20,000. Annual on-going costs will be approxi- 
mately 870,000. ^ 
The annual .cost per student may range from* S260 to S388, 
depending on the percentage basis used to assess the general pubHc- 
benefit. The total cost per student for each traditional Faculty of Arts 
two-term course is S322. This result represents the 'average' cost per 
student for an undergraduate arts course, all levels being considered. 
The cost per student, however, will depend on the size of the class 
(during 1970/71 the average size'was 32.2). 

A media-based course appears to be more economical than a tra- 
ditional university course when a large number of students is involved. 

A 'media-based course has a high (jevelopment or production cost 
but a lo>^ variable or on-going cost; the cost of adding incremental 
students is relatively low. If relatively few students are involved, however, . 
the traditional university course may be the more economical. 
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J^ur (Xkonomie des'^Fernsludiums, , 
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Bibliographical description - ^ 

Tubingen, Deutsches Institut fur Fernstudien an der Universitat 
; " Tubinge^; 1973. lyS'p. > ^. 

• t Subject analysis - * ^ ^ ^ ' 

^ The economics of correspondence courses: an analysis of costs and 
^ expenditures in connexion with multi-media correspondence courses 
as compared with, those for conveirtional university studies. 
Contents malysis 

The first s^ctiofi of the work indicates tht purpose, formal structure and 
elementary costs of a planning and decision model for the- economic 
evaluation of correspondence study systems. In the second sectfon the 
* ^'authors itemi2ie the costs 'of correspondence courses and give the initial 
results produced by the evaluation model. A comparison of the results 
based on nine examples of correspondence study systems with the results 
^ fk^^^. example of conventional university studies suggests that 
;> multi^ntedia 'correspondence bourses might be as effective as university 
studies at one-third of the cost. The third^part of the work is an attempt 
to make a projection of 'the estimated! expenditure on, multi-media 
correspondence courses over a twelve-year period, i.e. fit)m 1973 to 
. 1984. Tables showing costs and expenses. ' 

The purpose of the analysis is to determine the effective cost of 
studies by correspondence, the circumstances in which correspondence 
courses might be cheaper than conventional university studies, the 
principal repercussions 'of^.^e costs on correspondence courses, th'^ 
results" of changes in structure^ organization, teaching methods and , 
techniques, and the economics of a multi-media correspondence x-ourse 
systepi. Injheir inquiry jnto costs, .and expenses, ^the authors consider 
two main dements: the production and presentation of television 
courses. The first element includes the intellectual and technical prep- 
aration, reproduction and equipment;^ the second, the broadcasting of 
^ tjie course and feedback in the form of examinations and test$. 

These cost elements are flirther subdivided ' and defined. With 
regard, to the formal construction of the niodel for making estimates of 
^ulti-media correspondence courses, the authors consider iirst the 
effect^ of the costs, then classify the various xosts according to their 
effects and calculate the costs per participant, term and course. Lastly, 
^hese" costs are integrated in the aggregate cost of a study system. Th^^/ 
interrelationship of individual effects is interpreted through the use of / - 
matheniatical formiilae. J^.- , ^ ^ ' 

In the secQndsec-tion, Hermann Sigelen indicates the costs of 
correspondence ^tirses on tihe basis of the initial results produced )iy 
^ the mo]^el;'Tliese cpsts are^ estimated for nine possible example$^over 
^ thtrT970-85 period. These 'esfimates are based on a constant number 
^ of , students, students per course, different courses, courses completed 
on average by a student per term, on invariable intellectual prodliction 
costs and' different media in varying proportions, on variable localities 
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, and methods of study and op the «number of tests and courses to be 
revised anjipaodified after five, ten or twenty terms. The lesults of these 
calculations §hovV that the most expensive c^cample costs over nine 
\ times more than the cheapest. A further result is that costs fall most 
steeply when^a large number of persons participate in courses each 
term (mfre tHan 200 and preferably more than 5,000), when the courses 
can be uS^for a prolonged period (more than five years and preferably 
t^ years or more) without major revision, when the use of audio- 
vmial means is kept to a ^inimum and when there are two direct 
stages with course supervisors. ' — 

In the third section, Hermann Sigclen, Uwe' Brantk^and Ingrid 
Moller attempt to calculate expenditure on the intellectual ^production 
of courses from 1973 to 1984. Calculations are made for six variants, 
f.e. for<^two productivity variants combined with three different numbers 
of courses which would be available after twelve years. 



Origin • \ ' 

Federal Republic of Germany. ' J 

Author , ' » 

ScHIRxM, RolfW. ' • ^ 

Title 1 * ^ 

^ Vber die Entwicklung der Kosten fiir die Software Audiovisueller Systeme 
^ [The development of Costs for the Software of Audio-visual Systems]. 
Iif: A. O. Schorb* (ed.), Visodata 73; Mediemysteme *im Bildungswesen; 
/, Konferenz,mit Sonderschau, Miincken, ^5-^7 Jcinuar jg73, p. 307-14. 

"Bibliographical description ^ 
Munich, Munich Fair, 1974. 
* Subject analysis ' ' * 

The need to invest in software in order to make rational and effective 
use of audio-visual equipment in education. 
Contents analysis 

It has been observed that much of th^-equipment employed in the new 
educational technologies is Kapidly superseded, under-used or even 

- abandoned. There are two main feasons for this. First, there is too great 
a discrepancy between the technical potential of the equipment on the 
one h^d and teaming requirements on the other; often the equipment 
available is highly ingenious but ill-suited to teaching problems. Second, 
there is a bottle-neck in regard to software. Potentially or theoretically 
effective equipment is under-used, badly used or not used at all owing 
to the lack of suitable software. 

V Many manufacturers deliver equipment with the advice that the 

users should produce their own software. This practice is not^ very 
sensible, since it obliges hundreds, if not thousands, of usci^. to duplicate 
each other's work, which leafls to considerable wastage. Furthermore, 
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. the proper use of such equipment requires professional training which 
the teachers to whom it is entrusted have usually not received, ©ften 
it proves necessary to form teams composed not only of teachers but of 
the ftill range of audio-visual professionals. 

Software is important at three different levels. First, the analysis 
of^ educational objectives: what is to be taught? Second, the analysis 
of the taVget audjf^ce: wKo is to be taught? Hiird, continuous analysis 
of the p(*rforni^ce of the technology alid equipment employed, from 
the design ♦stage (tests ^ evaluation). , . ^ >^ 

If these requirements are taken intb aTcount, the author estimates 
that .the cost of software for one minute of audio-visual teac|iiijg lies 
between DM2,000 and DM.4,000 (the estimate of bM4,ooo is more 
likely if recourse is had to priv^ite firms). ^ ^ ^ 

"'..For a target group of 400 pupils, the cost is therefore prdhibitivg; 

•for 4,000 it is expensive; ^gr 40,006 it is just tojfcrable; and /or 40*0,000 
it becomes h^ly competitive. ^ - ^\ 

If is therefore important to make a pre(?tse*estincstel)f th^ target 
audience before undertaking a ^programme of this kii>d, for it^ very^ 
often happens in European countnes that tTie,Aumber of .pMupik • is 
insufficient. ' " . v *. ' ^, 

United States. ' % ^ ^ k 

Author 
Schramm, Wilbur. 

- Title - > , - '/ . 

ITV ih Ama^rican -Samoa— after >'ine Years, In: Information Bulletin. 

Bibliographical description ' 
Washington, DC 20036, Information Center on Instructional Tech-' 
nology. Academy for Educational Development, 1424 i6th Street 
N.W., March 1973. 55 p. 

Subject analpis . 

This is the first report on the ITV project in American Samoa in which 
it has been possible to .base conclusions on any considerable airiount 
of hard data. The new data include: . , 

(a) Three years of standardized achievement testing in the American 
Samoa high schools, two years in the elementaiy schools. 

(b) A number of locally made and criterion-referenced tests. 

(c) Several small experiments on language arts and mathematics. 

(d) Standardized tests of English-language proficiency.- ^ • 

(e) A new study of schoolchildren ' on the one "island in American 
Samoa that ha§ never had television, in an attempt to estimal^/^ 
the exfent of change since the project began. 

(f) An attitude survey of teachers and students. 

(g) A new cost study. , . * 
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\}\) Some experimental comparisons, not yet complete, of the language 

strategics of the two Samoas. 
The^ have sbeen*t\vo studies of the cost of ITV in American Samoa, 
byVaizey in* 1966 ancf by the present writer in 1973.^ 
Contents analysis 

The input: JiQw much ITV costs. In nine years, the capital investment in 
SamoA ITV has been about S2.75 million, and the cumulative current 
costs, exclusive ^f capital replacement and interest, have apparently 
been between Sio and Si i million. . 

^ Vaizey, in J^6§, estimated the current costs of television, at 
time, as Si 423 million, including capital deprecianon and notional 
interest. Per pupil cost for each of the 6,600 students in the pubjic 
schpols at that time would be S216, or about 59 cents per student-hoi>r' 
of ITV. " ' 1 

In early 1973, we calculated the ann^ial current cost of ITV,\ 
including (j^apital depreciation and notional interest, at Si. 275 million, 
or Si^ for each of the 8,100 pupils (see page 10 for detailed figures on 
annual costs of ITV and the two other television services). 

Why should 1973 unit costs, despite infTation, be lower Jlian costs 
for iK66^ For one-thing, the adult service in particular, and the Ehrly 
Ed^ation programme to a lesser degree, have developed gready in 
the intervening years, and therefore should absorb larger proportions 
,of genersrf television cost than before. 

American Samoa has a television installation that could ser\'e^ 
mtlny more schools and pupils than it does. It could easily serv^e ten or 
twenty times as many;. If the school audience were multiplied by ten, 
Vaizey figured that the unit cost would be approximately one-fifth the 
1966 cost, and the present writer estimated that the 1973 cost of S157 
P^JF pupil could be reduced to between S55 and S30. 

It is probable that the architects of the American Samoa plan, 
in the expansiveness of the early 1960s, anticipated the e^ctension of the 
television service beyond Samoa. 

The fifgurTof S157 per pupil per year is more than the total per- 
student cost of education for most countries of the world, indeed, more^ 
than the average per capita income for many of. them. Therefore, the 
Samoa example would have to be considered very carefully by 
the economists of any developing country that thought of imitat- 
ing it. 

Amongst the administrative and strategic aspects of the Samoa 
project is' the decision to begin by serving all the primary grades in the 
first year and all high school in the second year, rather than introducing 
the new system one year or two years ,at a time. A significant part of 
the administrative"* hi^ory of the preset is the accomplishment of 
turning the systeni almost completely over to the Samoan^in nine years. 

It began as an imported project, "^planned and opefated by main- 
landers, just as Niger^tarted as an injported French project. 
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Of ^11 the chapters in the administrative history of Samoa's IT\s 
perhaps the most interesting one to^future historians will be the story 
o|the return of leadership to Samoans. 

• It has usually been cqncluded that if a large ITV or educational 
reform project is to have a real impact on a developing country, it is 
better, even at the cost of some equality and some efficiency, to place it 
from the start completely under the control of the host country. 

Origin 
United Kingdom. 

Authors I 

L.AIDLAW, B.; L.^YARD, R. ' . yC? 

Tide _ ^ . . " ^ 

Traditional Versus OpeiK University Teaching Methods: a Cost Com- 
parison, \n:^Higher Education, \'ol. 3^ Xo. 4, ^November 1974, p. 439-68. 

Subject analysis 

Fixed and variable costs per student of the Open University (OUj 
and campus universities. Use of OU packages in campus universities. 
Expansion and development ofOU courses. Economies of scale. Printing 
costs. X ^ ^ 

'^^^'^ Contents analysis ^ 

The paper attempts to throw light on ;the relative costs of OU teaching 
methods only, and not Jo evaluate tfte OU as such. ^ 

Part I describes the OU teaching system,^and the OU budget 
IS broken down into fifteen components.* Part II analyses ea^ch budget 
component to determine if the cost is fixed or variable with respect' 
_to student numt^ers.JjThe fixed and variables costs for twenty-six OU 
courses are tabulated, , ^ ^ " ' 

Part III computes fixed and" variable costs for similar courses at 
campus^universities, and determines the break-even number of studentV 
beforcthe OU becomes cheaper. For example, in one foundation course 
(where S is student numbers) : 

£162,558 + 56.^ =»£40i + wj'.S 

where the left-hand sid^ is OU costs, and tho right-hand side campus 
university costs1;£). The high fixed and low(yariable OU* costs show 
economies of scale. * >r> ' ♦ 

^'n all courses but one*, the variable cost per student is substantially 
lower in the OU. This constitutes a -strong case for , the use 'of OU 
packages in campus univ'ersities. It also constitutes a casejor expansion 
of existing courses at the OU.- - > ^ 

As regards the development of new OU packages, the paper " 
shows the foundation courses to be much cTieap^r than equivalent 
provision de nova at the same scale in cafripus universities. Meajwred 
by the break-even number of students, second-level courses in a given. 

J 
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facult) are cheaper than foundation-level courses. But they also^have | 
Tewer students and some are operating at levels which, if there were^no 
interdependence between cour^ei^, might be considered expensive. 
For higher Icvpl courses with even fewer students, it may be possible 
HT switch from high fixed-cost . componcntij such as broadcasting to 
instruction whose cost is largely variable, for example various forms of 
face-to-facc teaching. , ' 

The paper does not cost student time, but if this is- cheaper when 
OU teaching methods arc used, this is a further argument in their 
favour. * ' ^ 

An annex to the paper considers OU priming costs, and economics 
of scale with respect to number of copies. ^ 
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Mexico's Radioprimaria ' * ' - . 

i 

Mexiqp, along with many other developing nations, faces, a contradiction 
in the provision of basic education for its population; there is the desire, 
expressed in popular feelinfind even in legislation, to provide a complete^ 
primary-school education for all> while at the same time there are not^ 
even enough teachers, classrooms and materials, especially in the rural 
areas, to support the school-age population. Of the 32,855 primary 
schools in the country, only 6,440 have a full six-grades complement, 
with most of them located in urban >wf^sr« 

* In an attempt to cope with this problem, the Mexican jSecretariat 
for Public Educati6n (SEP^initiated in 1969 an experimental programme 
that utilized instructional rkdio to help provide fourth-, fifth- and sixth- 
grade education to' certain rural and semi-nirai regions lacking a complete 
primary school. In considering Radioprimaria, the main emphasis will 

r . Extract-from Dean T. Jamison, Steven J. Klecs-antLStuaritJ. Wells, Cost Analysis 
for Educational Planning.. and Evaluaiion: Methodology and Application Ip^Tnslf uctionai--- 
Technology, Part Three (draft version), Princeton, N.J., Economics an^ Educa- 
tidnal Planning Group, Educa^onal Tjcsting Service, 1975. 
• 2. See S. Klecs, Education in Mexico: the Primary and Secondary School System, Stanford 
University, 1972. (Unpublished paper.)* 
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be on the costs of the system: the first section will describe the system in 
general, its technical characteristics, organization and utilization,' as well 
as briefly summarizing evidence as to its effectiveness; the second section 
will analyse the costs of the system in detail ; the third section will compare 
the costs of Radioprimaria with those of the traditional direct teaching 
sysiem; and the fourth section will present some conclusions. The discus- 
sion\in the fipt section is based on an analysis of the structure and utility 
of lodioprfmaria by Spain ^ and the interested reader is referred to 
that analysis for additional details; subsequent sections are the work 
of the authors;) (a somewhat less-detailed cost analysis by one of the^ 
authors is included in Spain). ^ 

The system 
Organization and technical- characteristics 

Planning for^^he Radioprimaria^ system began in 1969. During the 
1969/70 school year, the system was utilized in twenty-nine schools in the 
Valley of Mexico and theTederal I5istrict, but was Mqt<ontinued in this 
region after the first year, except for one classroom in-the Experimcintal 
Education Centre in Mexico City, At the beginning of the 1970/71 school 
year , the system was fried out on a small scale in the State of San Luis 
Potosi and is still in use there at the time, of writing. This case study 
represents an analysis of Radioprimaria instituted in San Luis Potosi, 
Radioprimaria was intended primarily to allow a school with^ four 
teachers to offer all six grades of primary schooling. Three teacfiers 
would handle the first three grades in the traditional mannei^the fourth 
^ teacher would have the fourth, fifth and sixth grades in one classroom and 
r would teach with the a^istance of radio lessons. Some instructional 
radio programmes would b* grade-specific while others would be directed 
to all three grades in common. When grade-specific lessons are broadcast, 
the students in the othef two grades are supposed to engage in work on 
their own. It should also be noted that the above structure implies that 
students may be directed to listen to the same common broadca^ each 
yeai^for three years. ^ - 

Instructienal radio lessons are prepared by a team oE^ight radio 
teachers in studios located in Mexico City, The recordings aft shipped by 
bus to San Luis Potosi, where' they are broadcast by the University of 
San Luis Potosi radio station (at no charge to SEP) within a thirty-mile 
radius around the capital city. Broadcasts are made every school day, 
Monday to Friday, from 9 a.m. until* 12,45 p,m. In Mexico City, the 
pSkgrammes are broadcast one hour eariier over Station XEEP, in order 
to- Be utilized by the experimental classroom, as well as by some tradi- 
tional primary schooTs^Aising the lessons on an informal basis. 

I. Sec IP. Spain, A ReporUon the System of Radioprimaria in the State of San Luii Potosi^ 
Mexico, Stanford University, Institute for Communication Research, 1973, 
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Each radio lesson lasts fourteen minutes and about five programmes 
are broadcast each school daiy. The subjects of the broadcast are taken 
from the official primary-school curriculum an'd are keyed directly to the 
required textbooks. Emphasis is placed on Spanish, arithmetic, history 
and geography, although lessons dealing with physical education, nature 
study, an* practical activities are common. Cl ass r oom teachers receive 
every other week a mimeographed document containing the radio- 
lesson schedule and suggested activities to complement the broad- 
cast. 

Utilization 

In^r972, there were forty-three schools serving about 2,800 fourth-, 
fifth-, and sixth-grade students utilizing the radio lessons. However' 
contrary to the original plan, only seven of these schools instead of a 
possible seventy in the state were incomplete schools offering less than 
six grades of primary school. Moreover, about 60 per cent of the schools 
with all six grades did not have six teachers, so that very often two or 
three of the higher grades had already been combined into one classroom 
with one teacher. - 

There is no reliable information on the number of students partici- 
patmg in the system in the first year of its-operation in San Luis Potosi. 
Furthermore, it is known that the Mexico City broadcasts are picked up 
and utilized by schools that do 'not formally participate in the Racjio- 
primaria programme, but again, no data are available on the extent of 
such use. Since, moreover, the broadcasts are open circuit, over normal 
radio band frequencies, in both San Luis Potosi and Mexicp City, u is 
thought that there are many adults who tune in to the lessons. Indeed, 
one of the original goals of the Radioprimaria system was to allow adults 
who had not completed primary school .to participate as informal 
students. However, this goal has not been pursued to date. 

Over the school year, about 1,200 fourteen-minute programmes 
are broadcast, representing approximately 280 hours. Given that about 
^80 per cent of the programmes are directed to the combined fourth-, 
fifth-, and sixth-grade audience, with the remaining 20 per cent distri- 
buted among the three, the average number of hours directed at students 
in any particular grade may. be estimated at 242 per year.^ 

Effectiveness 

Spain gave pre-tests and post-tests over a seniester period to a random 
sample of radio and non-radio students in the sixth grade. He concludes 
from the tesj results that Radioprim aria *ha s produced score's that are 
comparable to ihose of the cTTiFdren nTaTrTct ""teaching .^chools'.^ How- 
ever, the^re are some doubts as to the reliability of the fcstilts generated, 
^^^^^ Sp^in himself expHcity recognizes. For example, although the 



r. Spain, op. cit., p. 42. 
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ruial radio classes had higher gain scores than the non-radio classes,^ 
only a few of the radio classes are of the type for"*which the Radioprimaria 
system was originally intended. The gain scores in arithmetic of those 
radio classes that have newly instit^ited sixth grades were significantly 
lower than those of the non-radio schools (Spanish scores were still 
higher); however, this comparison is still somewhat confused, in' the 
absence of separate gain score figure§ for the non-radio classes that had 
one grade to a classroom and for those that combined three grades in one 
classroom. The problem is even more complex because, while some radio 
and non-radio schools combine fourth and fifth grades, others combine 
fifth and sixth, and still others combine all three. We therefore concur 
\Nith Spain in emphasizing that *a more controlled and.genuinely experi- 
mental assessment of the Radioprimaria system' is still/needed.^ 

In many respects, Spain's evaluation of some ofXhc other aspects of 
the Radioprimaria system is more enlightening than the analysis of 
cognitive .outcomes described above. By visiting all the radio schools and 
several of the non-radio schools, and by talking with system participants, 
a number of problems \j^cve uncovered. Spain estimates that 15-20 per 
cent of the classes miss the first half-hour of broadcasts owing to the late 
arrival of teachers and/or students. Furthermore^of the forty-four radier 
schools visited, one was inexplicably closed and ^ghteen others were oot 
using the radio that particular day — cuher because it n^ded repair, or 
because ofa/powcr failure, or bec&use the teacher had decWed the lessons 
were not useful. 

federal funds are allocated for the purchase of radios and conse- 
quently they must be bought and maintained by the teacher or the com- 
munity; in one case, no radio had been purchased because the teacher 
and the community could not agree on who would pay for it. Of the 
remaining twenty-five schools found using radios, seven had inaudible 
receiveis. Spain reports widespread reception problems, which is not 
surprising given the funding ar^^angements which do not seem conducive 
to the purchase and maintenance of adequate receivers. 

Spain attributes many of the above problems to the inadequacy of 
resources allocated for school supervision. Schools have been dropping 
out of the Radioprimaria system; in the first year of operation there were 
forty^nine radio schools, in 1971/72 there were forty-foUr, and the follow- 
ing year there were only thirty-seven. Spain describes how initial accep- 
tance of Radioprimaria was encouraged by the Director of the local 
Audiovisual Centre, through frequent visits to the rural classrooms. 
However, his automobile broke down at the end of the first year and no 
j-csources were forthconiing from the federal government to support such 
efforts in subsequ^t years.' Consequently, Spain feels' that enthusiasm 
for the system h^s been Waning. 

1 . Spain, op. cit. , Table 7. 

2. ibid'., p. 44. 
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#Finally/Spain examines the potential benefits of Radioprimaria's 
extension of pVimary-schopl education in rural arfas. Contrary to the 
avo\v^«^overnment interfiori' that the system shoujjl aid rural develop- 
ment, parents and students see primary-school graduation primarily as 
a way of qUit'ting the rural areas and competing in the urban labour 
^market. Even more unfortunately, Spain's assessment of the employment 
market .in the chief urban area of the state, the capital, indicates wide- 
spread unemployment and a surplus of primary-school graduates. 

Table 7. Costs o(*Radiopnmana in 1972 United States dollars' 
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Prodiution 
Capita! 
Studios 

Studio equipment 
Audiotapes 
Recurrent 
Personnel 

Equipm^ maintenance 

Transmission 
Operations 
*• 

Reception 
Capital 

Receivers ^ 
Recurrent 

Operations and 

maintenance 

Total 

I. Cost data were gathered by Klees in 1972. Prod«jrti'>n and transmission costs arc aastftried to 
vary with the number of hours broadcast per year, which ..was 280 m 1^2. Reccptiorv^sts are-^ 
assumed to vary with the number of students in the system, which was 2,800 in 1972. Th^Hiisis for . 
^each cost component C5timation^s asJbllowsv ^, '\ 

SXudxos The two studios and one control room cost approximately S8,ooo to const^t^t. •i'fais.tis 

annualized over an assumed twenty-year life. * •-/•'^ . 

Siudxo equipment. The studio equipment cost Si 6,600 and is annualized over an assum^^l^n^. 

year life. • 
Audxolapis: Audiotapes cost S6.80 for a tape of high quality, 280 such tapes are needed arfJ^thwA-.f * 

cost is annualized over an assumed ten-year life. . ^ 

Production peTsonmL The salaries of administrators, technical personnel and radio teachers totalled v^, 

$28,000 in 1972. V 
Productton-^quipmrnt maintenance. This cost is assumed to be lO per cent of the value^of the studio 

equipment, or S i ,660 per year. 
Transmission operations. A cost of S14.43 per hour of transmission was cstimatecl by the University 

of San Luis Potosi radio station for use of its 250'Watt transmitter and broadcast facility. 
• Reception receivers. Radio receivers are assumed to cost S20 and are annualized ovcr-^ an assumed - 

fiye-ypar life, The average class size is assumed to be forty.five, which althpugh somewhat 

higher than- usual for rural ar^ in Mejcico, reflects the use of combined grades in one 

classroom. 

Reception operations and maintenance. This cost is assumed to equal rt) per cent of the cost of a receiver 
annually. 
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Costs of the system 

Table 7 shows the costs of the Radioprimaria system in a form 
that assumes a linear variation of total costs with the number of students 
in the system and the number of hpujrs of radio lessons broadcast annually. 
That is, - i . 

TC{N,h) =F + VnN'+ VhK 

whfcrc: TC = total cost; N ~ the number of students the system serves; 
h ~ 4jje number of hours the system broadcasts; F =^ fixed cost of the 
system^Fjv = costs of the system variable with K\ F/, = costs of the 
system variable with A. j 

It should be stressed that the cpst-functio^iparameters presented are 
only approximations; cost data were availableior only one year (1972), 
and to apply the cost function that will be summarized below to rates of 
utilization different from those existing in 1972 requires some rather 
definite assumptions. First, it %vill be noted that there are no fixed costs 
of the system; all costs are assumed to be variable with ^'and As 
regards production costs, this assumption is obviously npt true for marginal 
charges in the number of hours broadcast, since, for example, sufficient per- 
sonnel, studio space and studio equipment probably already exist for 
production to be somewhat expanded. None the less, taking a longer — 
view, all these cost components Vfiry to some degree with the number 
of broadcast* hours produced. It sjhould be rioted th^it a smooth linear 
function as posited is only a rough approximation to what is probably a 
step function — that is, investments in production are * lumpy' in that 
a certain amount must be invested regardless of the extent of production 
and that another lump investment would be needed for expansion when 
there is no excess capacity left in the initial structure. 

It might be thought that the*" transmission components would have 
significant fixed costs, but this will only be the case when transmission 
facilities are constructed, as opposed ft) leased or donated. In the latter 
case, a cost is charged^or imputed on an hourly basis that includes an 
allowance for capital amortization. Finally, reception costs, which include 
radio receivers and their maintenance and operation, may be reasonably 
assumed to vary directly with the number of students in the system; this 
assumes that class size would ndt be increased, although for marginal 
expansion this \i always a possibility. » 

Table 7, baVed on the cost information indicated in the accompany- 
ing footnote, calculates Radiop)rimaria costs for each of three social ^ 
rates of discount, o per cent, 7.5 per cent an^ 15 per cent. Production 
costs equal Si 10.66 per hour jgBfen no .discounting foe the future;^ 
S115.21 per hour at a 7.5 per cent rate; ^nd S121.08 per hour at a 15 per 
cent rate. Although transmission| costs should also vary with the discount 
rate, tl^ $14.^3' per hour figup was obtained ftom personnel at the 
University of San Luis |Igtosi radio slatio||^withou,t sufficient itemization 

' ft 
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Table 8. Cost function and average cost, 1 972 
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125.09 h 
129.64 k 


12.67 
• 13.12 
13-72 


84-33 
77-24 
72.32 


0.052 . 

0.054 

0.057 



to allow separation of capital and recurrent costs. Finally, reception 
costs are S0.13 per student at a 0 per cent discount rate; S0.15 per 
student at a 7^5 per cent rate'; and So.i 7 penstudent at a 15 per cent rate. 

The* cost function and average cost information for 1972 is sum- 
marized in Table 8. 

The average cost per student [ACm) assumes Radioprimaria utiliza- 
tion levels of the year 1972: 2,800 students and 280 hours broadcast. The 
cost per student-hour figur(^ reflects an unushial^ feature of the Radio- 
primaria system; that is, students receive about 242 hours of instructional 
radio ea/h year, although only 280 hours arc produced in^total for all 
three grades, since 80 per cent of the broadcasts are aimed at the com- 
bined three-grades audience. The ratio of average cost per student to 
variable cost per student indicates that production costs dominate system 
'^OSBTnuTBurprisingly in view of the tentative, experimental nature of the' 
system at this date. Average costs per student could be lowered substantially 
by expanding to include more students . in the system. Finally, costs are 
sensitive to the interest rate ; Radioprimaria costs almost 10 per cent more 
if in respect /)f the future we adopt a 1 5 per cent interest .rate than it * 
would if we neglected* ib take lime preference in^o account. 

Comparison of costs with those of the traditional system 

Radioprimaria was conceived, in part, as a less expensive method 
than the traditional direct-teaching system for providing a full six grades 
of primary school' in rural' areas. Table 9 examines this under somewhat 
hypothetical conditions. It is ^assumed that the choice facing the SEP is 
whether to. take students in a rural area and give them^ fourth-, fifth- 
and sixth-grade education in three classrooms, with ihretf teachers, or to 
put them in one classroom with one teacher and one radio for three years. 

Even if enough teachers could be found who were willing to work in 
rural communities (a problem in Mexico) , Table 9 indicates that the Radio- 
primaria alternative is much less expensive than the.traditionaLsystem ; the 
former costs about 60 per cent* ^ess than the latter and this advantage 
would be increased if student utilization were hypothesized to be greater 
than 2,800. The additional costs of the insmictional-ra^o components of 
the Radioprimaria system are moref than offset by the reduced teacher 
and facility costs resulting from thfe combination of three grades into one 
classroom with one teacher. ' 
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Table Radioprimaria V. traditional instruction: annua! cost per student, 
in 1972 United States dollars] ^ 

= : ^ 



Radioprtmaria Traditional 
'* ' ' instruction 



Traditional components 
Administration 
Classroom teacher 
• Facilities • * - ' 

§UB-TOTAL 

Instructional'Tadio components 
Production 
Transmission 
Reception 

. Sub-total 

Total annual cost per student 



5^ 
32 
6.10 

88.10 



n.53 
1.44 

13.12 
I0I.JV2 



"i8.29 
164.29 



* 0.00 
I, " 0.00 



iG4.a9*'' 



This post estimate assumes an average of fifteen students per grade, which would yield^a forty-five 
student class size for the Radioprimaria system. A social discount rate of 7-5 P*' ^9^ 
capital amortization. The assumption on which each component is based is as follows: 
Administration. This is ^ very rough approximation, equal to thc^administrative cost per student 

calculated for the traditional secondary-school system. ^ 
QassTomi t/mker. This assumes that the salarf^of a primary-school tcacl^cr^is equal to the average. 

for sych teachers in Mexico in 1972, which was 81,446 pex year. ^ 
Faalitw. Thtt assumes that the cost of a fully equipped rural^Eissroom is $2,800 andJias a life oC 

twenty years. This figure is half' that gii?cn in an untitled S£P report which 'estimates the^ 
* cost of an urban classropm; the halving of this estimate^reflccts the lower-cost classrooms that 

are usually constructed ii^ rural regions in Mexico. . ^ \ ' . 

Instructtonal-radto components. These figures follow from those given in Table 7, assuming a 2,800 

student enrolment as in 1972. 
' • ' ' * 



Discussioti ^ ^ ' ^ ( 

The^adioprimaria system is an interesting attempt to meet tie problem 
of insufficient educational opportunities in^ rural areas, yhich faces 
Mexico and most other developing nations.* AlthougK its costs may 
appear somewhat higher than other instructional-radio projec^, this is 
.entirely due to its present 'experimentaFnowVudent-utilizati^fprmat; ' 
Nif the number of»students included in the system expanded«)sts per, 
.student could fall substantially. Jurthernrrofe, as noted in thHfjrevious, 
section, the unique configuration of the system, which combinR several 
grades in one classroom with on*e teacHer, results in considerable cost 
sayings ovef the traditional Mirect-teaching system. Of course, despite? 
a favourable cost copiparison,. ^hle merits gflhe system must be judged , 
•by. cost data combined with information (^pf Relative pedagogical, effects 
and long-run benefits. * v 4 

In terms of .pedagogical effects:, Spain's analysis 'appears incoa- 
elusive, since there was no clear comparison of joint fourth-, fifth-y an& 
sixth-grade classxbonis with radio, versus direct teaching ^wifh ofie teachcf^ 
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assigned to each, grade. Spain ^ does indicate that there ma> be some 
problem with the grade-specific instructional-radio lesson format 
utilized in Radioprimaria, in that the students npt receiving the broad- 
casts *did i^ot sho\v a great deal of concentration' when they were sup- 
posed to be working on theiPown. This is not especially surprising since 
the on-going radio lesson would doubtless be distracting. In addition, 
it is at least questionable on a prion grounds whether common fourth-, 
fifth-, and sixth-grade broadcasts, which aro^ likely to be repeated to a 
student each year for three years, are a beneficial pedagogical tool. In 
short, *before adopting such a system as Radioprimaria in another 
countrv, or expanding -the system in Mexico, it would seem wise, 
as Spain suggests, to engage in a more rigorous effectiveness* compari- 
son. • 

Finally, it should again be emphasized that the individual and 
societal benefits of increasing primary-school cmplment in rural areas 
are at least questionable according to SpailTTanalysis. Although this 
does not reflect on Radioprimaria, per se, as compared to alternative 
instructional techniques, instructional-technology systems are being 
utilized more and more frequently to extend educational opportunities 
to rural areas, to meet social demands and consequent political obliga- 
tions. Careful attention must be given to^ the question of whether this 
social demand is based on reliable .information, or whether additional 
education merel> increases the rural exodus to overciowded urban areas 
that l^k sufficient employment opportunities. Increasing the cducatiofial 
Opportunities in rural areas should involve mo^ than the straight transfer 
of an urban curriculum; increased consideiation needs to be given to. 
real rural development and its meaning for education, in order to alloVvl 
thp promise of educational benefits to become a reality. 



Instructional radio in MepaV 



The system 



The^purpose of this chapter is to report highly tentative cost estimates 
for instructional radip in Nepal. The estimates are tentative for two 
reasons. First, althouglf new stu3ios for instructional radio have recently 
^ been completed and* equipped, the existing in-school programmes are 

1. .Spain, op. cit.j p. 35. 

2. Extract from Jamison et al.y op. cit. ^ 
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LOiiducted onl> on a pilot ba^is with m commitrnent on the part of the 
government to operational jpiplqmcntation. There is thus not even a 
planned system configuration' upon which to base cost calculations. 
Second, such cost data as are available are less-adequatel> based than 
for most of the other case studi^ None the less, tKe 'information 
available on Nepal is included because relatively Ifttle cost information 
exists for instructional-radio systems, an(3 because the construction, 
equipment and personnel requirements for the new instructional-radio 
production facility may prove a useful guide to others. 

Ma>o, Hcrni, Hornik, "Jamison, Sahtef, and Smee ^ provide a 
thorough ov erview of existing uses of radio in Nepal for formal and non- 
formal education, and outline a number of possibilities for its further 
development. Readers are referred to that dQQument for^further infor- 
mation on instructional radio in Nepal. 

The discussion of cost concentrates on transmission and programme- 
production costs. Reception costs are only briefly dealt with because, 
in the case of non-formal education, radios were used for such a small 
pilot project that computation of the (extremely high) reception co^s 
per hour would be meaningless, transmission costs are discussed, first, 
then production costs for school broadcasts, then production costs for 
non-formal broadcasts. Finally, reception costs are considered. There is 
no discussion of costs per student because the project remains ih a pilot 
phase with limited commitment foi^ its, widespread implementation. 

Transmission costs ' ^ 

Table lo summarizes the cost of Radio Nepal's transmission system. 
Costs in this table should be regarded as approximate only, and in some 
cases are based on an estimated ^ivision'of costs between Radio Nepal's 
transmission and production operations. 

Capital and land costs have been annualized using standard ac- 
counting procedures; these annualized costs are §102,379 per year. 
To this must be added recurrent costs of $133,350 per year for a total 
annual cost of $235,729 per year. As Radio Nepal broadcasts for about 
eighty-five hqurs per week (4,420 hours per year) the average cost 
per hour of transmission is S53.33- . 

» 

Production costs 

In this subsection, the principal concecn is with the cost of producing 
school broadcasts. In addition, however, estimates are available for^ 

• I . J. R. Mayo el aL , D'evelopmenl of Radio for Nepal: Report of the Radio Feasibility 
Study Team; a Report Prepared for the British Council^ UNICEF and USAID, February 
1075- 
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Table lo. Transmission costs of Radio XepaJ in 1975 United States dollars 



Annual 
cost 



Capital 
cost 



Annualized 



414,750 

84,000 ' 
245,700 
84,000 



57,750 

39,622 
21,000 



23,100 
89,250 



21,000 
'33,350 
235,729 



60,553 

J6,468 
18,427 
6^84 



4,^3» 

3,050 
3,066 

102,379 



Capital cost 

Transmitters (ten-year lifetime) 

Khumaitar site 
Building (fifty-year lifetime) 
Land (unlimited lifetime) 

Jawaiakhel site (value for building and land) - 

Main headquarters in Kathmandu (half of 
headquarters costs are attributed to trans- 
mission) 

Land (unlimited lifetime) 

Buildings and miscellaneous 

• (fifty-year lifetime) 

Generators (ten-year lifetime) 

Total annualized capi^'al cosVs 
Recurrent costs 

Electricity and gas for generators 
Maintenance and spares ^ 4 

Pe^onnel salaries (assuming that 20 per cent 

of permanent staff of Radio Nepal arc 

involved with transmission) 

Total annual recurrent costs 
Total annual costs 

* 

Usage of system 

Number of hours of use per year 

(52 weeks X 85 hours per week — 4,420 hours) 
Cost per average hour of transmission = S53.33 

; 

1. Capital co?t5 arc annualized using standard accounting formulas^ a 7.5 p«r cent interest rate is 
used as an estimate of the costs of capital. * 

2. Annualized under assumption that half the value is land. ' 

SoMTCt: Interview with K. B. Khatri, Acting Director-General of Radio Nepal, 18 November 1974. 



the cost of producing several non-formal education series, and these 
are included here for pyrposes of comparison. 

School broadcasts 

The profiuction of the present series of school broadcasts (one twenty- 
minute broadcast per week in fourth-grade social studied plus teacher 
educatioYi) takes place at the Janak Educational Materials Organization 
(JEMO) just outside, Kathmandu. JEMO has recently completed the 
installation of a new sturfio, and the capital costs presented here are 
based on expenditures for that studio. Table 1 1 summarizes^ the production 
costs for school broadcasting. From it will be seen that the fixed costs 
are eqiial to the cost of staff ($10,500 per yeai;). plus the annualized cost 
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Table i i. Radio production costs at JEMO in United States dollars 



Annual 
cost 



Capital Annualized 



cost ^ 



Capital costs - 

Reconstruction- of shell to house studio 

(fifty-year lifetime) 
Ventilation and air-conditioning 

(twenty-year lifetime) 
Acoustic treatment and installation 

(twenty-year lifetime) 
Studio equipment (ten-year lifetime) 

Total annualized capital costs 

c 

Recurrent costs 
''Basic production staff of fourteen persons 

Direct costs per twenty-minute programme 
assuming eleven programmes per week 
for twenty-six weeks per year ' 

Total annual recurrent costs . 

Total annual costs* 



26,250 

7,350 

8,400 
15,750 



2,(521 

720 

823 
2,<299 

5,863 



10,500 



9,765 
20,265 
26,128 



Sourcf 



K Capital costs arc aarjualizcd using standard accounting formuL; a 7.5 pcr cent mtcrcst rate is 

used as an estimate of the costs of capital. 
2. Annualization based on a fifteen-year studio lifetime. 

^* S?'tlr''^'?^r"'V script-writing, S7 90, actors, S15.75; total, S34.13. Information 

?^n^ K^^f 1 u"" '^^^^^^ incremental costs is conflicting; in particular, the cost of actors may be 
somewhat less than is indicated here. 

4. \Vhile these total annual costs are based on JEMO-planned budgets, there is no explicit provision 
for a programme library, sbund effects, light and electricity, and use of library. Sorne of these will 

XtZ^ t 'if vin""^ ^ ^^^'^^^ > "^^y -ntaiT additional c<^ 

r Interviews at JEMO, 20 November 1974. 



of capital (55,863 per year) for a total of 816,363 per yean To these 
basic fixed costs must be added variable costs of S34.13 per twenty- 
minute programme; thus, total annual production costs at the studio 
become : 

^Annual production costs - $16,363 + (S34-I3 ^ number of programmes). 1 

In the recent past, the production level was four programmes per week 
(104 per twenty-six-week year); this yields a total cost of $19,912 per 
year, or $191.47 per twenty-minute programme. This level of output 
sharply under-utilized permanent. staflF and present plans call fc^ ex- 
pansion of output to eleven programmes per week in 1975, with the same 
studio and permanent staff. At this rate of output, annual production 
costs will be $26,128, as indicated in Table 11, and the average cost 
per twenty-minutg programme will be 891.36 or $274 per productiop 
hour— shghtly Iqss than half the unit costs resulting from a production- 
level of four programmes per week. Assuming that prqgramnles are 

I. This formula would fail for a rate of programme production above .abott fifteen 
programmes per week. ' 
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Table 12 Approximate radio production costs of the Agricultural Information 
Service ^ in United States dollars 



.Annual 
cost ' 



Capital Annualized 
cost cost - 



Capital costs (estimates)^ • 
Two Akai recorders 
Niicrophone 

Construction and acoustics 
Small c^issettc recorders 

Total capital costs ^. ^ 

Recurrent co^ts - - 
Tape 

Pei^onnel (full-time expert at S52.5o^per month) 
Travel 

Total ji£GtfRR£*<T costs v 2,623 

loTAL annual costs i 

Programme output (four fifteen-minute programmes 
. per week for fifty- two weeks) 
Cost per fifteen-minute programme 

(208 programmes) = Si 4.05 
Cost per hour (fifty-lwo hours) = S56.21 

1. Cost estimates m this table are highly tentative. 

2. These costs Ure annualized at a discount rate of 7 5 per cent 

3. Annualized assuming tcn-ycar life. / 



3^5 
1,890 
420 



,923 



787 
1,050 



2,048 



298 



used on an average of four years <^ach , the annualized cost per programme 
hour (at a discount rate of 7.5 per cent) is S82. 

' Non-formal education 
Various agencies wishing to usfe Radio Nepal for xion-forrnal education 
do so at present in one of two ways. Either they operate their own 
studio facilities and simply deliver a completed tape to Radio Nepal 
for transmission, or they utilize Radio Nepal's studios and personnel to 
prepare tl\eir programmes. Cost estimates are presented here for a 
programme of each type: the Agricultural Information Service of the f 
Ministry of Agriculture operates its own studio and the Family Planning 
and» Maternal and Child Health Programme of the Ministry of Health-^ 
uses Jladio Nepal studio facilities. ^ y 

I The purpose here is not to provide a cost analysis of the entTrc\ange of information 
services provided by these two units, but simply to examine the radio/omponen^ 
N«vy Educational Reform .Associates' (New ERA) ftadio Listet^g Patterns in 
Nepal, J974 and Non-Formal Education in Nepal (October 1974) dt^ribe these and 
other projects in more detail. 
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Table 13. Costs of Family Planning Programme* in United States .dollars 

-i. • ^ 

Payments to Radio Nepal - 

Payments for sixty-second spots , ^ ' . . i 

(S42 for each of thirty per year) ^ / ^ i,2^P 

.Payments fpr fifteen-minute programmes ^ 

(Si 3. 13 for each of 104 per year) - V'WS^S 

In-houss' expenses . , > ^ ^ - - ^ 

Salaries (approximate, based on two full-time experts ' ' . ' 

at S63 per month each) " . i)5^2 

Travel^Jape and other miscellaneous expenses , *' 525 

* Total ;^ 4,662 

1. The cost figures arc highly tentative. * • 

2. The paymcitis to Radio Nepal include expenditures fur writers, composers, musicians, actors and 
radio technicians. For the spots on the Comrfiercial Serxice, the S42 includes S3 63 to paV for two 
airings of the spot. ^ > ' ^ • • 



Agricultural* Inforfnation Service , ' . ■ 

The Agricultural Information Ser\uce 'broadcasts four fifteen-minute 
pAgraiximts per week; these programmes are coUoqtial in style, and 
aiP(3irected to the farnlier. New E^A'§ study of radio listening patterns 
found this to be the second most'popular programme on Radio Nepal * 

Table 12 summarizes, very- tentatively, the costs of .rajaio production', 
at the Agricultural Information Service. 1^ studio is small an<;i make- 
shift, resulting in low capital costs (compared, for example^ to,jf£MO, 
Table 11); recurrent costs therefore dominate. It should bie noted* that 
the Agricultural Information Sqrvjcc currently employs about fifteen 
people and is engaged in a range of tasks in addition to r^dio production. 
The attribution of personnel costs to radio is therefore^partly guessworks 

As Table 12 indicates, the cost pe^ fifteen-mirlute programme 

(assuming 208 programmes per year) is, very reasonable: S14.05). 

'\ t 

Family Planning and Maternity and Child Health Prqgramme i ^ 
This programme, which comes under the Ministry of Healtn, produces 
two fifteen-mimite broadcasts per week (each of which is inserted into, 
another 'longer broadcast) , and, in addition, produces one-minute spots 
for insertion into the Commercial Ser\uce of Radio Nepal. Perhaps 
two or three new spots are produced each month. (An estimated thirty 
new spot^, are produced each year.) - ' i 

Table 13 tentativcly summarizes the costs incurred by the programme. 
What is perhaps most striking is the relatively high cost of the spots ;^ 
Radio Nepal recei:^es S42 .for producing*a one-minule ^pal, only S13.13 
for "a fifteen-minute 'programme. Th6 spots often take ajn^oui: gf studio 
time t9 produce; the programmes seldom take, more tlian half an hour. ' 

If wc (arbitrarily) divide tile in-house expenses faiJtween. the spots 
and the programmes, we find that the ^pots. cost kl^qu^t $78,86x^^1 .'and 
ihe "fiftccn-rhinute progfammes'^about- $22. r f - ^ :-^->r\--4 % -."^ 
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Reception costs 

\Ve have no information on the actual costs of radio reception in the 
ongoing experiments with 'school broadcasting in Nepal; the -costs are, 
however, low since they involve only relatively inexpensive receivers i, 
plus their power supplies. In order to get a rough estimate of what 
radio rccepUon costs for school broadcasts would be, we can turn to 
two sources on the costs of radio receivers foK the general public— New 
ERA (already njentioned) and Rathjcns el al.K The typical radio- 
owner in Nepal paid S67 for his set, which- normally includes a short- 

ave reception capability. Part of the high price results from trans- ' 
portation costs and relatively limited marketing; much of it results 
from high import duties (70-80 per centj and a 10 per cent purchase tax. 
W hile It might be polidcally difficult jS^liminate the import tax,^ its 
value should be excluded from cost jl^alysi^ of the .instructional"^-radio 
system _since the t^x on school radiosjnerely amounts to an Wtemal 
transfer between departments. ^ 

For the purpose of this analysis, we assujne that the tax-free cosJt 
to -Nepal for radio receivers of sufficient quality for school broadcasting 
will be ^o and that pow^r and maintenance for them will cost Sio per 
year. If the S50 ihitial cost is annualized over five years at a 7.5 per cent 
discount rate, its annualized cost is 812.367 the total annual cost, includ- 
ing power and maintenance, is then S22.36. Assuming an average class 
size of thirty-five, and one receiver, per class, the reception cost per 
student per year is So. 64. , ' . 

Cost function ' ' . " 

The cost function for school broadcasting in Nepal has only one reliable 
term— that for variable costs with respect to number of hours Maroadcast,' - 
Vh- Vk IS the sum of the costs per hour of transmission (S5J) plus the 
cost of programming which is S82 per, hour of programming per year, 
is, then, S135. 

The fixed costs, F, are assumed to be 2ero; i.e. available information 
on. fixed costs distributes them, to programming and transmission costs.' 
Finally, the marginal costs per student. Fat, for which estimates were ' 
made in the preceding subsection using hypothetical assumptions, 
is So. 64. The total cost function is, then: 

TC{^,h) = So.64J\^ + S135A. 



1. G. Rathjcns, R. Butman'and R. Vaidya, Radio Broadcasting and Telecoinmumattons 
■ trt Nepali^ a Paper Prepaxedfor USAID, 1975. _ V 

2. Nepal has an open border with India, and a tariff structure substantially lower 
than India 's could lead to re-export of radios from Nepal to India. 
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•Television 



The El Salvador I TV system 



, Introduction ^ ^ . " 

El Salvador began broadcasting IT\' to a 'small number of seventh- 
grade students in 1969, By 19J1, ITV broadcasts reached more' than 
30,6^0 in grades '7-9 with instruction in all core subject areas. ITy 
was introduced in El Salvador in tht context of an over-all educational 
reform and was, moreover, 'the object of careful external evaluation 
from the- outset of the reform'. The final report of the evaluation, by 
Hornik, Ingle, Mayo, McAnany'and Schramm,^ contains a concise 
description of the reform and of the role of television therein. It may be 
quoted" here in part by way of introduction: 

To remedy the numerous problems that had been inherited from previous 
administrations and to streamline an educational system whose goals and 
procedures had ceased to fit the needs of El Salvador, Minister of Educati^" 
Beneke set forth a comprehensive, five-year reform plan in 1968. The plan 
was systematic and thorough in its approach, touching virtually every aspect of 
the educational system. The major reforms included: 

1. Reorganization of the Ministry o£ Education. 

2. Extensive teacher retraining. 

3. Curriculum revision. 

4. Development of new study materials. 

5. ^/lodernization of the system of school supervision. 

6. Development of a wider diversity of technical training programmes in 
grades 10-12. - * . * ^ ^ 

7. Extensive building of new schoolrooms, , , 

8. Elimination of tuition, in grades 7, 8 and 9 (in 1971). 

9. Use of double sessions and reduced hours to teach more pupils. 

lb. A new student evaluation. system incorporating changes in promotion 

and grading policies. - / 

II. Installation of a national instructional television system for grades 7-9.4 

Although some of these changes were enacted immediately, mpst were begun 
with the understanding that additional planning, experimentation and 
adjustmentAvould be required and that major changes could onl^ be introduced 
on an incremental basis. However, the five-year reform timetable was a 

\'. Abridged from Jamison ei al., op. cit. _ \ 

2. R. Hornik et al.. Television and Educational Reform in El Salvador: Finar^epbrt, Si&t- 
ford University, Institute for Communication Research, 1^73. (Research Report 
No. 14.) . . ' , '^il y 
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stiict one; it coincide<i witlr the single /erm of president Fidel SanchVz . 

, Hernandez and iMinisteir Bencke was . anxious to prevent the Pre^tdfenfis fha^ 

✓ d^te- from being undiwined 01 stalled through bureaucratic op^sition or 

delays. • . ,^ ^ ^ .> i . . ^ v 

THe decision to use *tel^visi<^ as a major component of EI Salvador's 
BducationalB^fifc-m^as ncttijier^t^posed frpm the outside nor taken ia^a 
' pre^^ipitbus/fashiori. ^ f^r back as^^QGo^ the possibiliry of i^trod^ing-k>me 
form of.edXicatio^al tel^^^ was^beinjbf' dis^usscd^ although th?rc waS no' 
con|ensus^ and Ihrle kn6vv;ledgc about Ixow television might help aflc^ate 
^ EI Salvador's educationat problems. Abgve all,, the country lackcdf die capital 
and^^j^jpertise necessary to initiate any ^i^c^lfevision project; ^ ^ 
. ^X^f initiative ^that led eventually to ihe establishment of EI Salvador^ 
national ITV sy^tei^'.was taken by Lie. Bencke in 1^61. filiring his^ amb^j- 
^sddorship to Jap?in, Benek^ had been impressed by thfCToIc tdev isiJli f ^lyed'^'frV, 
that country's correspondence h^h schools. Anxious to^timulafe thc^wth of. 
some^thing similar in h^pwn couhtty, Beneke sought ^e help olNH^^^ippon.??^^ 
^ Hoso Kyokai.^the Japah Broadcasting Corpom^on). agreed to conduct*. 

v^a feasibihty study 11ft El S^vac|(5r and seveial engincei^s were dispatcfed for ' - 
^that purpose in 1962 T^iejresuhrpf this study^confii^ned uhat Bene^had 
suspected; EI SaR^dor pp&esSed excellent topogwphicaLconditions S)r^he 
'installation, of a nar^onal^tdftvision^etWQ^^ ;^<-v r ' 

\ The initiative taken by fenCke support,fed b^brmer . Presideatl_\*^V' 
Julio Adalbbrtp Riyera/,who established tfm fim" EducaUonal Tdevision ^ C"" 



^^^ '^^'^''^^'^y ^^K'^^^y -^^^ - r^ iiie^ i:-au6jjuonai i^evisic^ 

Xllomitiission in ijie Fall^of^glSs. The C6iri|nissi^.n wa4 supposed tp^>^%luate 
aIterna|iv;e^useifor edu^tional television with tlic goaf of proposing a national 
. plaH. Ho\^ver, fhe Cotnhiissib^et^^ppiadically aii^d littlc,prugres^ was^a<lc 
' — UHtii-^ilke^returned frpni Jaj^^n in ^^965. >Under Benelie's chli^inansiYip^ 
weekly meetrngs were instituted^ ^id the dqmmV^oA r^ade a* fres}), start 
. toward defining,^pecifK:„ prop9saIs for the use of television. V^ / - ' ^ 
7# end'bf 1 966, the Co;iimi^ion had reached a consensus on a ?iui^^b^r 
^ (^f basic ppints. Inrh^ acknowIeSging t% fact,that Hleii: countrylr^d Either a 
r<jscrvair'0f trained, |)qopIe'*nor sufficien\.epon6rmc resources to^embark i^pon 
a iarge televi^on project, the CommlssiQil^ccided that its initial^fforts would 
have .to be Uimied in scale, but flexible enough to permit expan^n should 
circmiStanccs permi t. S<*<^nd , t)ie Plan gasico (grades 7-9) was selected to be 
the first level serv.gl by ^eievisiottVXor it was the jack pf opportuiiity and low 
, >5l|uality of instrtcl^n at thi| level th^t w^as believed tacons^titute the 'bottle- 

^'Salvador's develognent"jnstructi©nartcl(^^^ 
^ '^^fiftbers believed, ,wa^d cSmpensSe Jor 'the many i^i^qualffied secondary 
schooi:;|eachers who', in turn,^^ouId be trained in a |hort time .to bec6me 
effective monitoh within^t^^l^visionv^ the Cpmrnission concluded 

that ITy^^hoy|<y^^mmisffereTd % .ao Sufonoi^ous institute directly t^deV 
tke Pxesident \Vith§r.<fedom to Jei Its' own ner^onSel nnHrip<; ;^nrl-4o I'mnn^t^K^ 
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fBL£>^4. Cost of IlT'in El Salvador for third-cycle schools in thousands of 
1967 •i$68 1969 I970 1971 1972 1973 197+ »975 «976 



TransmisstoH 
Facility* 
Equipment ' 
Operations' ,^ 



issroorp^ 
rertiodefiing' 



• ' Replacement 

^ TOTAL^COSTS ' ^0 

< foreign atd and 

\debt repayment^^ >8* 



wXl cost to ^ 
government 50^ 

Number of students 
(jn thousands } 
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^ 1. (?5>st data for ^966-73'' are based mainly on R E. Speaglc, Educattond ^form and Instriicttonal 

, TeUvuion tn El Salvador » Costs, Benefits, and Payoffs. Washington, *D.C., Academy for Educational 

4 - Development, 4972! ^'hc cost data do not include teacher training (not considered by Spca^ as * 
Jtj^ . jj. . « ^ P**'"^ 1T\ dusti}, the distribution and printing of teachers guides and sti&ient workboo|^lior^ 

^' M^,' • " maintenance aad power costs lor receptiun equipment (Spcagle says the latter is extremely small), 

' " faality. Ninety per cei)t of the costs 6f thc^nta Tecla facility were allocated to produc- 

'mS^^* tiuif.and 10 per cent to transmission, with the life of the air-conditioning assumed to be ten years 
* ^*^:^^^Hr ' and i}>e fa^cility life to be twenty-five years. 
^^^ff ** 7 3. Production equipment. This assumes a ten-year life, with the cost of the Santa Tecla equipment 

p " *\\ , ^ ' allocated- 60 percent to production and ,40 per cent to transmission. ^ 

^ " ^4. Prodiutton operations and start-up. These ake the same as in Spcagle until 1974 when start-up costs 

T ^ arc assumed to decrease over t wo yea rs to a 850,000 level. After 1975 they remain at this level and 

J ^ are included in the cost of operations, which arc based on Spcagle*s projection. 

- ' 5. I ideolape. It is not clear whether these costs arc included m Tabic 2.1 of Speaglc. They are added 

here, under the assumption of a five-ycar tape life, 300 hours of programming a year, and a cost 
^ > of an hour-long videotape ol $170. 

^"6. Transmission Jactltty. This is explained under production facility. 



The cost of ITV in El Salvador , ' • 

Cost pattern 

Table 14 presents the basic cost pattern. It shows costs in various 'sub- 
categories of production, transmission and reception for one year. | 
All costs acfi-adjusted to take account of inflatifin, are expressed in 
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7. Tran^isston equipment. This is explained under production eQuipment. 

&^7.^Rr^„;^ni? <=^»^^- through 1971 for the use of commercUl 

S ctar^r* ^'^'""'"^ ^972, operations are estimated to cost 25 per cent of the t97J 

9. Oassrooli remMmg^ This is the same as in Speagle, with an assumed twenty-five-year hfetir^c 
10. Rrapuon cqmpmmt Beginning ^n 1973. this is based on the number of students added to the system 

an average class size of forty-five, ahd a cost per receiver of Saoo ^ 
' ^ZT^^ T'^ "^^^ upaynunt Through 1973 this represents the actual size of foreign grants and 

ac^m^atc^°a^^'^r^ t '"^H '1'" '^'^^ ^ ^^^'^^^^ 8^^^^ during which Ler«1 

at 2Tnir W^K " thirty.year repayment period during which interest accumulates 

ratcs^Lcome Z t ^"^5*^°" ^ pcr cent annual rate ofjnflation these effective interest 
va nrn^th^ ^^^^ "VI respectively. If there were no mfiationvprcsent, 

Li^tK Z'"'^*^'"''" • T^"' ""^^^^ almo^fcthree tin^c, as large. The repayment Is scheduled 
If the forty.yeai-period for the total loan began m 1970. - 
12. Number of students. This is assumed to grow rapidly from 1972 to 1976 (about 20 percent per year) 
after which a 3 per cent growth rate is accourited for mainly by populati4» growth. " ^ ^ 



1972 United States dollars and are based on Speaglq's -analysis. ^ 
Foreign aid and debt repayment arc shown under total costs. The 
numbers in parentheses ^how the total gfant o^ loan mone/teceived.-'- 
Beginnmg in 1980, the costs to the Salvadorian Government are com- " 
puted by adding theloan repayment to the total incurred expenditures. 

i. R. E. Speagle, Educational Reform and Instructional Television in El Salvador * Costs 
Benefits, and Payoffs, Washington. D.G., Academy for Educational Development - ^' 
1972. ^ ' 



107 



ERIC 




The ecQnorm^S} new educational media 
112 ^ 

Btt"!^. Co5>ti> of programme production in thousands of 1972 United States 
dollars 



Cost category 



Facility (building) 
•Facility (air-conditioning^- 
Equipment 
. Start- 
^^^^3^cotapc 

Operations (recXirronf) 



Amortization 
period (years) ^ 


* Cost 


Annualized 
cost* 
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Total 

•I. The amort«anon period js the number of y^ears the ^ost Hem js assi^ined to last, start-up costs 
are amortized over an assumed twenty-fivc-year life for the project 
2/ The annualization was done with a social discount rate of 7.5 per cent per annum. 

/ ^ ^ 

The tabic showh usag£<<niUi increases rapidly iun til 1976, and thereafter 
increases in j)j»3]5t)ftion to the schodl-age population growth which is 
approximafcly 3 per cent a year.* 1 

The footnotes to Table 14 provide someWhat more information on 
the source of the figures in the variouS;C^tj&gor;ies; readers interested in 

-a detailed distubsion of the vanoiiskrSst comp6nents should consult the 

. couiprehensive treat^il&Qt^^^i^y" ^eagle. This (fhapter will provide no 
further discussion of these component cosi^est^mates except to expand 
Briefly ^on the co^ of programme procluction* i ' ^ 

Programme production costs exceed the ^um of transmission and 
reception costs b> a factor of two or three. For this reason, it is important 
to examine these costs in some detail and Spcagle^ provides a breakdown 

. of the operating costs of programme production. However, a very 
substantial fraction of»programmc production costs are capital costs 
and it is importc>nt — partiejjfarly for planners from other countries — to 
obtain an estimate of total production costs,' not just the operating 
costs oC^programme production. Table 15, using cost data from Table 14,' 

^ presents the component and total costs of ;prbgramme production, 
including annualized capital expenditures at a 7.5 per cent distount 
ratc;^ the total of $979,000 per year is almo'^t twice the recurrent cost of 
$540,000 per year. At the estimated productipn rate of i,ooo twenty- 
niinute programmes per year, the. cost^.p<rr hour of programme pro- 
duction comes to about $2,940. ^ ^ 

The total cost function for ITVy 

Using the da^a frj>m Tlible 14, it is possible to obtain .a cost function for 
ITV in El Salvador. In this chapter the programme production and 
transrpission costs are considered fixed; reception costs are variable with 
' the number of students. The cost function we use», then, is: 

, * ^* 

I. Speagk, op. cit., p. 72-8. - ^ 
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/ • TC{^ =F + V^N ' ^ 

wliere: TC = total cost; jV = number of students; F = fixed cost; 
Fjv — variable cost per student; Start-up costs were treated as an initial . 
capital investment in thb system; they were annualized over the assumed 
twenty-five year lifetime of the system and included in, F. The 1972 
student enrolment estimate of 48,000 was used along with the assumption 
of an average of 1 70 hours of programme presentatioa per grade per 
year. TI)e enrolment figures allow calculation of i^C^and ACIV^; the 
piogidmme picscntatiun assumption allows computation of costs per 
student hour of viewing. The total cost equation (expressed in 1972 
United States dollars) for the system is as follows, assuming a discount 
rate of 7.5 per cent.^ r • ,f^^ 

ToUl cost equation 4C ACIV^ SttuUnt-hoj^ cost 

TC{N) = 1,1 16,000+ 1. loJV ^4.'35 :V2^i4 0.143^ 

With twice a& many students using the system [N ^ 96,000), average 
costs fall to $12.73 ai^d per. student-hour costs fall to S0.075. This 
substantial reduction is possible because of the initially high value of 

The above ,tptal cost eqhation is for |ll-inclusive costs;, it is JIs'O of 
value to compute a cost equation, that includes only costs to the Salva- 
dori^n Government.^ To do this one miist reduce the 'fixed cost conV- 

I. Jamison and Klees e^t^mined the sensitivity of the cost estimates to the "value 
chosen for the social discount rate; increasing it from 7.5 per ceut to 15 per cent 
increases AC by ab^»r2i)*per cent; This is a substantial amount, diTe to the highly 
capital-intensive ndture df the project. (See D. Jamison and S, Klees, The Cost 
oi Instructional Radio and Television for Developing Countries^ Stanford University, 
^ ^.^^titute for Communication Research, 1973. To appcat* in: Instructional Science.) 
*A^n order to adjust all-inclusive costs for grants,, one simply subtracts the amount 

^j^^ of the grant in the given year from the all-inclusive costs, of that year. Loans are 
somewhat more complicated because they must at some point be paid back. The 

^ loans i^egotiated by El Salvador have a ten-year grace period beiboc repayment 
is to Commence. Thus, in early years of the project the loans in a'^ven year arc, 
like the grants, simply subtracted, from the all-inclusive cosis. hi later yearS tlie 
repaymems n^ust be added tb the^J^-inclusive costs in order to obtain costs to tije 
government. • ' . ' 

Compjiting the amount to be repaid in each of the later ye*fi^s complicated 
by lack of knowledge ^f the inflation rate of the dollar. The loans arc ncgotiated«y 
in fixed, dollar terms so that the higher jthe rate of dollar inflation the lower the ' 
real value of the loan repayments, that is, the lower the value expressed in fixed 
dollars (1972 dollars arc used as the base In this report). The situation is exactly 
analogous to that of a home^owner with a mortgage; in times of high inflation 
he gains because the value of his debt is fixed in dollar terms. Inflation rates for 
the dpllar are unpredictable even, it now appears, several months, much less 
ten years, in advance. For this reason, the value used in this chapter, 4 per cent, 
should be regarded as only a coHservative estimate. Given the value of the loans, 
the interest rates they bear, their repayment schedules, and the rate of inflation^ , 
^ for the dollaj*, one can use standard accounting formulase to determine tjie annual 

. * ^ 109 
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ponents of the above eqC^tion by an annualized equivalent of the 
grants and loans. To find this equivalent, the present value of the 
ij:hirt<'-year loan repaymenX series was calculated, and the sum sub- 
tracted from the total amount of foreign grants and loans (the total 
amodnt \v'as assumed to occur in the year 1970). The resulting figure 
was annualized over th(y twenty-five-year assumed lifetime of the 
^r^ project and subtracted from the fixed costs. The Government of El 

Salvador cost equation is as follows: - ' 

Government of El Salvador cost equation AC ACV}j Student^hour cost 

TC(JV) == 799,000 + i.iojV a> 17.75 ^6-^3 0.104 

It should be observed that the -net grant and loan contribution to the 
ITV system is substantial. At the 7.5 per cent social rate of discount, 
foreign contributions cover about 27 per cent of the system's cost. 
This 27 per cent is based on the assumption that 48,000 students per 
year use the systemf as the entire cost of expanding the system is borne 
by El Salvador, the percentage of foreign contribution will decline as 
usage increases. Because of the high value of i4C/rjv% however, the decline 
amounts to only a little over 25 per cent when studept usage reaches 
the 104,000 projected for f976.^ 

The cos.t equations of the preceding paragraphs provide a reasonably 
clear picture of system costs as a function of jV, the number of students 
% per year using the system. In order to assess accurately the actual average 
costs incurred, account must be tkken of the time structure of student 
usage, and this* is done in the computations of values for AC,j that 
follow. 

Average costs of ITV in El Salvador 

The data in Table 14 suffice to calculate values of ACtj for El Salvador 
for the years 1966 to 1988. Taking 1966 as year i (and therefore 1973 
as year 8), one can compute all possible valuca of AC,j both for all- 
inclusive costs and for costs to the government. These computations 
depend, of course, on the accuracy of the enrolment projections in the 
last row of Table 14 and deviations from those projections would induce 
corresponding deviations in average costs. , 

Figure I displays values of ^Cy graphically. This graph indicates that if 
thj. social discount rate is -7.5 per cent, the average costs through to 

repayment in terms oflja^a^ dollars. These repayments begin in 1980 and, as of 
' that year, costs to the SSivadorian Gbvernrnent must be determined by adding 
the loan repayments to the all-inclusTve costs. 
I. IiironQparing the average costs in total with those to the Salvadorian Govern- 
nfcm, nsk^an interesting fact that the latter is totally insensitive to the social 
discount rate. This results from a coincidenljal balancing of two factors: on the one 
hand, increasing the social discount rate igpr^scs capital costs but, on the other 
hand, it increases the value of foreign loansr 
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Fig. 1. ACtj for the total cost of ITV Fig. 2. ACzj iox the total cost of ITV 
. in third cycle. - » in third cycle. 



year 12 of the project Ci977) will have been about S24 per student per 
year. What th^ means is that total expenditures up to 1977 divided 
by total student usage up to 1977 (e^ch properly discounted) will equal 
S24. If the time horizon is extended to twenty-five ye'^ (1988) the result 
comes to about Si 7. Thq bump in the curve that occurs near year 15 
(1980^ results from the need^to replace production ahd transmission 
/ equipment at that time. 
' Figure 2 displays the saine information as Figure i except that 

costs *Jrfe viewed from 1973 rather than from the beginning of the project. 
* It wiirbe noticed that the scale in Figure 2 differs from that in Figure i 
and that values o{ AC^j for j less'than 8 are undefined (indicated by 
the flat part of the curved From the tinae perspective of 1973, average 
costs through to^year 12 '(1977) ^^^> of couife, much less than the $24 
oMCj^i^; the value oi AC^^i^, is about 88.50 for a 7.5 per cent discount 
rate. Thjs S8.5(5' is the total projected expenditure between 1973 and . 
'977 divided hy the projected number of. years of student use betweghi 
now and 1977, each properly (ffscounted. The smaU bump\at year 15 
on FiguVe .1 is much magnified in Figure 2 ; this is bo^ becausfe the fixed 
replacement costs are a larger fraction of average costs viewed from 
1973 and because they ire less discounted since by 1973 they are much 
nearer in the future. > * 

Table 1 6 presents ex^ct computations of i4Cy basdd on a 7.5 per cent 
discount rate and the figure^in Table 14 for total cost. The top row of ^ 
Table 1 6 corresponds.tb the graph in Figure i and its fifth row corresponds 
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Table i6. Average totil costs from ^^r i to year j for third-cycle schools, in 1972 United States dollars (interest rate = 7.5 pi:r cent) 



From year i 




To year / 



1978 



1980 




945 
846^^ ..^ 8.37 



6.48 
6.23 
6.51 



743 
<7.09 

7-13 



1982 


1984 


. 1986 








^ 18.88 


17.4 


>5.95 




4-59 


13.67 


. ^ 13-00 


If -99 


"•33 


9.80 


9.18 


8.80 


9.21 


8.64 


8.31 


8.77 


8.23 


7-92 


8.66 


8.08 


7-77 


8.58 


' 7-95 


763 


8.90 


' 8.M 


7.72 


^—9-57 


8.47 


' 7.96 


11.17* 


8.98- . 


8.15 




5-21 


5.58 



4-97 
12.89 

10.75 
8.44 

7.98 
7.61 

745 
7-30 
7.34 
750 
7-53 
,5.32 
^4.74 
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to year J for third-cycle schools, in 1972 United States dollars (interest rate = 7.5 per'cent) 







To year J 












»974 


1*976 


1978 


1980 


19^2 


1984 


1986' ^ \ 1988 





^•'49 
34-24 
24.90 

13-55 
11.78 

9-75 



29.84 

23.71 

17.75 , 

10.95 
9.69 
8.52 
8.00 

6-95 



23.11 
^ ',8.73 
14.35 
945 
8.46 

7.58 
7.12 
6.48 
6.23 
6.51 



20.01 

16.53 
13.02 

9.15 
'8.37 
7.73 
7.43 
7.09 
7.13 
7.55 
7.B9 



18.88 
15.96 
13.00 
9.80 
9.21 

8.77 
8.66 
8.58 
8.90 

9-57 
11.17 



17.14 
14.59 
11.99 
9.18 
8.64 
8:23 
8.08 

7.95 
8.11 

8.47 
8.98 
5-21 
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Table i 7. Average gov^rntnent costs from yean" to year j for third-cycle schools in 1972 United Statesdollars (interest rate = 7.5 per cent) 



From year 1 










To year j 










1968 




1972 


»974 


»976 


1978 


1980 


, 1982 


1984 ■ 


1986 '1988 



J966 

1971 
1972 

1973 
1974 
1975 
1976 

1977 
1978 
1980 

1988 



177-52 44-19 


25-37 


18-39 


H'93 


— 70.79- ~ 24,48 


1 6.1^8 


12.96 


1 1.04 


»3-9& 


1 1.20 ' 


9-85 


8.78 




9.84 


8.98 


8.10 


9.26 


8.56 


7.74 




9-75 ' 


8.52 


7-58 






8.00^ 


7.12 






6-95' 


6.48 








6.23 








6.51 



13-56 
10.47 

8.68 
8.15 

7-87 
7-78 

749 
7.16 
7.22 
7.68 
8.27 



13-52 
10.92 

9-43 
9-03 
8.87 
8.89 
8.79 
8.73 
9-07 
9-78 
11-55 



12^51 

8.94 

8.57. 

8.4o\ 

8.38 \ 

8.25 

8.14 

8.32 

8.72 

9-33 

5-56 



11.84 
9.81 
8,63 
8.29 
8.13 
8.09 
7-96 
7.84 

7.95 
8.22 

8.51 
5-92 



1 1,25 
9.40 

^.33 
8.ot 

7.80 
7.65 
7-52 
7.58 
7.77 
7.88 

5-64 
5-05 
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os«fromyear,toyearjfor thir d-cycle schoob in , 97a United S»tatesdoUa« (invest rate = 7.5 per cent) 

\ 



J2 


»974 




25-37 


48 . 


16.28 


99 


1 1.20 


25 


9.84 




9-26 




9-75 



To year J 



'980 1982 1984 . ,986 



'8.39 .4.93 .3.56 13.52 12.51 H.84 n.25 

'It T.I '^-^^ 9:$' 9.40 

flofl o'^ 8.94 8.63 8.33 

8.98 8..0 8.15 9.03 8.57 8.29 "8.0? 

ifo ^"^t ''•^l ^-^7 8.40 8.i| 7.85 

8^ 7.58 7.78 8.89 8.38 -^.i- ?.8o 



7-12 7.49 8.79 8.25 7.95* 761; 

^■95 M 7..6 8.73 8.4 m - 752 

6.23 7-22. 9.(,7 8.32'' ■ 7,95 7.58 

^■5' 7.68 ■ 9.78 8.72 • 8 2a ' J.77 

^•=7 "-55 9-33 8.51 7.88 

556 5.92 5.64 

.. ' . , - 5-05 

■ ^ • ifr- 
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•.to the graph in Figure 2. Tablcij^presents the same computations- for 
costs ^the Salvadorean Government instea'd of aU-intlusive costs; 
except in the lower right-hand corner, cos^sjn Table 17 are lower ''than 
corresponding costs in Table 16. the appropriate cost to use depends on 
ones vantage-point. At the time ^of El Salvador's initial decision, the 
long-run average cost tp the^ government AC^^^r} in T^ble 17 was the 
most useful' figwc for El SaTvador to 'consider; by 1973, for long-term 
planning;^ the values of ^C^s^ are perhaps most useful;, on the other 
hand, for preseht -short-term" expansion or contraction decisions, the 
marginal costs arc the most^ appropriate.^ If El Salvador had not had 
grant and loan opportunities, the all-inclysive costs of Table 16 would be 
more appropriate. . - ' ' , ^ 

In terms of what others can fearn from El Salvador's experience, 
the most useful figure is perhaps the long-term average cost viewed 
from the. point at which El Salvador commenced ^expenditure. At the 
7.5 per cent discount rate, this figure, is seibn from Table 16 to 

be S14.97, say, S15. If the students view'an average of 170 hours of 
ITV per year, the cost'per student hour is $0.09. It should be borne in 
mind that these costs assumejhat the system continues through 1988 and, 
more importandy, that the rapid expansion of enrolments projected 
in Table 14 is in fact- attained. 

The cost o{ ITV is necessarily an add-on to whatever else may be 
provided for students. The introduction of ITV m^y, however, facilitate 
reduction of other .costs and the next subsection considers very briefly 
the factors that may allow ITV costs to be offset.^ 

Factors "ofTsetting the cost of ITV 

The principal cost of conventional instruction is the teache/s time and 
the offsetting factor to be considered here is the reductionj of teacher's 
time per stlident. ITV costs can be offset t)y" increasing thfe student-to- 
teacher ratiolthrough increases in C or fit or through decrease^in.A,, where 
V = class size; A, = number of hours per week of a fulj-time teacher; 
hs = numtfer of hours in school per week of a fuTl-time student. If the 
mechanisnypvolves increases in teacher-hours, teacher sal^ increases 
must' be less than proportional to hour increases. 

ITV in El Salvador has tended to reduce costs by incrcas ng teacher- 
hours and class size. Counterbalancing thq^e costs are the costs of provid- 
ing ITV. By using the estimate of thirty-five students to a'fclassYn ' 
five hours as esdmates^of bo^i student-week, and teacher^W^ek, the 
student/teacher ratio was 35 : i. The instructional expenditure Jer 
student was' thus S52 per year. Had the reform be^en mounted withdut 

1. 1966 cgrrcsponds to year i and 1^88 corresponds to year 24. 

2. A more detailed analysis of El Salvador ITV costs, including discussion of 
expanding the system to the first and second cycles, may be found in Jamison and 
Klees, op. cit. 
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Fig. 3/ Instructional expenditures in dollars per student per year. £(no ITV) and 
E{YW), (jV=numbcr of students using ETV; C=class size.) ^ 



ITV an^ traditional size classes, that would have beeij the cost per 
student. \, 

However, ITV was introduced, and accompanybg it were two 
other changes affecting cost per student. Average classroom size was 
increased, as smaller third-cycle schools were closed and more students 
matriculated at the remaining schools. At the same tiiHe, teacher load 
was increased from twenty-five to thirty- five hours /an increase of, 
40 per cent) while teacher salaries were only increased by 20 per cent to 
82,165. While it can]^ot.be flatly asserted that such changes would not 
have occurred unless ITV had been introduced, this may be-a reasonal51e 
assumption. Certainly the ministry^ planners l^elieved th*^at one of the 
advantages of extendjng ITV to primary schools would be 'to help' the 
teacher who sees "Wtmself as overburdened by hi^ work day with double ^ 
sessions'. 

Given the longer work week, the teacher cost per student equals tht 
teacher wage divided by the studeht-to-teacher ratio; i.e., it equals 
$2,165/5; since 5=.(V^,)C = (35/25)C, the teacher cost per Sxudtnt 
equals Si,546/C, where C is the class size after the introduction of ITV. 
In addition to teacher co^ts, one must consider television costs per student 
to the government; the equation giving costs to the government summar- 
ize^ these expenditures. The annualized ITV costs per student are seen 
from that equation to equal (8799,000 +Si . 10, where jV^is the number 
of students using the ITV system. The sum of this plus teacher' costs 
give the per student costs with ITV, £(ITV) : 

£(ITV) - Si,546/C + 8799>ooo/j\r + $1.10. • f 
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It is not yet clear, what the average class size will be^comc aft#El Sj^L- 
v4dor's educational reform is fully implemented. In order to illustrate, 
how class size and jointly affect the per "student costs^ Figure 3 shows 
how £(ITV) varies with N for three values of C: C = 35; C = 40; 

C=45. : , 

Figure 3 also shows E[no ITV) , the assumed instructional cost if 
ITV had not been introduced; of S52. E[f\o ITV) does not, of course, 
/vary with jV. All points on the £(ITV) curves that' lie t^c^low the E{no 
» JTV) curve indicate combinations of class size and total enrolment that 
' result in having lowerjnstructional costs per student ^vith IT\' than 
without. For example, if C ^ 40 in Figure 3, this indicates that with more 
than 6u,ouu students using ITV, the cost per student per year would be 
less with the ITV system than without the changes in class size and teacher 
hours atcompanying the introduction of ITV. It tlius seems quite 
possible that the use of ITV in the reform in El Salvador will be accom- 
• panled by a reduction in unit cost. 



Mexico's Telesecundaria ' 

The problem for Mexico was to provide primary and secondary educa- 
tion schooling to rural areas. In 1966, experiments began with a system 

of instructional telension known as Telesecundaria. 

fife 

The system , 

Organization and technical characteristics 

The system started with closed-circuit broadcasting to an experimental 
school in Mexico City. 

Eighty-three . seventh-graders divided into four classes received 
television instructionyn standard subjects. An evaluation for the year 
1966/67 indicated that this had j^tcn successful alid open broadcasting 
began for 6,569 seventh-grade students in 304 classrooms all over Mexico. 

Telesecundaria classes are usually held in premises provided by local 
authorities and involve the same curriculum and goals as the traditional 

I. Abridged from Janaison et aL, op. cit. 



Mexi^/n;, ^&9ndary-idioo^ystem are classroom co-- 

o^matoi^*'ldrawn^irpm[^t^^ and sixth-grade primary 

'sjcfiools and the^ a^e^^a^^ federal government They give the 

fujl range of .in§tructiQn in all Subjects (or seventh, eight& and ninth 
grad^,. TThesQ co-ofdinator^ are suppli6d with a monthly outline and* 
^ ^ schedule-and pupds^ c:an buy V <?, 

Telev^siori teachers and ^rpducdt^^kra re(5fuited from schools' and are 
^^paid pn an hourly basis. They^-iare given special training^p elocution, 
television teaching, script-writmg and the use of audio-visual aids. . ; 
PrQducers are given extensive technical training in audio-visual instruc- 
, tion as well "as studio management. Telcsecundaria believes it best ta train 
academic specialists to be television producers. • . " ' 

In a typical week, students receive^^bout thirty televised lessons^ 
Which last about twenty minutes. The rein^ijjing" forty minutes are for 
preparation and follow-up. On Saturday morftings, students receive one 
hour of television and the rest pf the^morning^ls reserved for the^lassroom . 
co-ordinatars. . . * ' 

Most broadcasts are live. Each teacher has one hour in the studio to 
rehearse and deliver a*twcnty-minute lesson. • * * \ 

Mexican law requires commercial broadcasters to donate 12.5 per 
.cent of jbroadcast time for government' use. The Telesecundaria system 
was initiated and until, recently operated >jnder the auspices of the 
Audio-visual Departriient^D/ the Mexican Se(iretariat for Public Educ^^ ' 
tion (SEP). The development of Telesecundaria has been limited because 
it relies solely on Channel^5 which gives it abouit40 per cent of its broadest 
time. It is also limited in range. BeG^iJs'e of this, a.project.was initiated iji. * 
1969 to send taped lessons by plane to the State of Sonora. ,This was 
discontinued because of administrative and scheduling difficulties. 



Utilization - ^ ""^ 

Table 1 8 shows student enrolment. - / 

Each.yeara typical student receives about i j)8o twenty-minute pro- 
grammes repr-cse^iting about 360 hours of instructional lessons. 



Table 18. 









School year 








^ 1967/68 


1968/69 


i969/7a 


1970/71 


iQli/72 


Seventh grade 
Eighth grade 
Ninth grade 




10,91*5 
5>3H 


12,175 
8,240 

5473 


14,499 
9,459 
6,997 


12,432 " 
95194 
7>350 


.Total 


6,569 


16,240 


25,888 y| 


^0,955 


28,976 

/ . 
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^»Tab&'i§. Cosi of th^ITV components of Teles^unda^ia and utilization 
% 1966 1967 1-96^11969 1970 1971 1972 1973 

■ • • i r ^ « 



Production 






















Facility* 






64 


64 






r 








Equipment* 
Operations* 






162 


162 


60 


60 












lod 


228 


357 


444 


444 


444^ 


»444 


444 
























Transmission * ** 














k 








Operations* » 












^*35 


52 


52 


52 


52 


RedpUon 






*• 


1 














Equipment* 








85 


109 


122 


. 61 




12 


Replacement*^. 


















I 


85 


Maintenance and operations^ 








^ 9 


20 


32 


38 


38 


39 


Total costs . 
NmhcT of students ( in thousands)^ 




334 


• 455 


508 
7 


668 
16 


710 
26 


655 
31 


535 
. 29 


632 
30 



I. This includes only the costs of the four television studios, as other production and administrative 
operations ^t present utilize excess space within the AudiQ-visual Department of SEP. There 
are fourjiudids, constructed over a two-year period, at a cost of $32,000 per studio, and they 
jarcf a^mSn to have a twenty-year life. . 

*l1ili^cludcs the costs of studio cquipmcxit and videotapes. Studio equipment cost $204,000, 
was purchased in the two years prior to initial operation, and is assumed toiiave a ten-year life. 
The present stock of i ,500 fiour-long videotapes, costing S240 per tape, was purchased over the 
first SIX years of the project., Tapes are assumed not to be erased for re-use, and 10 per cent of the 
programming is assumed to Jae taped (as was the casein 1^72). Therefore the present stock of 
% tapes will last about fwelve years, after which it is assumed that tapes will be purchased as needed. 
3. This includes the costs of production adminbtratton, maintenanc^an^ teleteachers. These costs are 
assumed to remain constant^ in real terms, at their respective 1972 values of Ss2Oi<}00, $120,000 

Effectiveness ' , ^ ^ * . 

As reported in Klecs^ and Mayo et al^^ prc-tests and post-tests in 
Spanish, matematics, and chemistry were given to a random sample of 
ninth-grade students in Telesecundaria and traditional systems over one 
semester period^n 1972. The score on pre-tests were about the same and 
gains by the Telesecundaria group were some.what higher than those for 
the direct-teaching group (the oiflFerence in gain^ scores was statistically 
significant at the 0.01 level) in all three groups. * 

Kfees^ compares the two systems through -rcgressioti — analysis- 
controlling a la1*ge number of variables: student background, attitudes, 
aspirations, teacher eduqatjpn, experience, cjassroom, behaviour and 
class size — and finds television contributes signiAcantly. 

Once the Telesecundaria system was transfSrr'^iJtom SEP to'^the 

^regular secondary-school ^division within the SecretaH^ for Public 

HEdiication^"(SEP) , expansion was made moreiDOSsible. . 

/ _ . 

#1 . S. Klees, Instructional Technology and Its, Relationship to Quality and Equality in Education 

in a Developing Nation: a Case Stttdy of Instructional Television in Mexico ^ Princeton, 

^ N.J., Educational Testing Service, 1975. (Doctorabdisscrtation, Stanford Uni- 

' versity, 1974.) ' ^ 

2. J. Mayo, E. McAnany and S. Klees, The Mexican Telesecundaria: a Cost'effectiveness 
Analysis^ Stanford University, Institute for Communication Research, 1973.' 
(Reprinted in: Instructional Science^ 19 750 ' 

3. fClees* op. citf, chapter V. 
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in thousands of igyjz- United States doHars ^\ 



«974 


1975 


1976 




'977 


«978 


»979 


* 

1980 


1981 


1982 


108^ 


1 984 


108 


1986 


- • 
444 


4-11 


I Oil 


[02 
444 


29 • 
444 


29 
444 


29 
444 


29 
444 


29 
444 


29 

444 


29 
444 


1 

29 

44-J 


29 
444 




52 


52 


52 




52 


52 


52 


52 


52 


52 


'52 


52 


24 
109 

41 


24 

43 


12 
61 

44 ^ 


24 

I » 
46 


24 
97 
4O 


•^4 
'33 
50 


24 
146 
52 


24 
73 
54 


r24 
25 
56 


^6 
121 
60 


24 
157 
62 


36 
170 
66 


24* 
»47 


670 


685 


715 


669 


694 


784 


747 


JP76 




742 


768 


797 


735 


32 


34 


^ 35 


,37 


39 


4« 


43 


45 


47 


50 


^2 


55 


57' 



and $104,000, In the first three > cars J the project these costs arc gissumed to be proportional 
to the number of grades coyerea ' , f * 

4- Since transmission time is don^d, this figure reflects an estimate of the costs of troadcasting 
1,080 hours annually on a system of tfie same size and power as Channel 5. l^wer costs^in early 
years reflect the reduced hc^urs of broadcast resulting from fewer gradcs^«<jver«ji/^ 
5 The price of a television rcceivpr is assumed to be which is somewhajfirti^ as to include 
the cost of antennae, where needed. The numl)cr of rccciwrs needed is assumed to be proporti&al 
to the number of students enrolled, with the average class size estimated at twenty-three students. 
6. This assumes a five-year life for television receivers? 

7 The cost of maintaining and operating the reception equipment each year is assumftd to be 
lo per cent of the total tests of receptton equipment in operation m any year. 

8 Prior to 1973 the actual-dumber of st^ucients m the system is utilized. It is.hypothcsized that after 
that time enrolment "grows at a rate of 5 per cent annually. / ^ , 



From a more macroscopic level of the system effectiveness, botli 
Klees and Mayo et al. report on the relative potejitial of the tvvo^systems 
to^nrol students and enable them to graduate : {his would satisfy a social 
demand for secondary schooling. Both systemj^ had identical dropout, 
repetition, promotion and graduation rates. The Telesecundaria system 
costs relatively less and could enrol 60 per cent more students with a 
budget equal to that of a traditional System. 

System costs' ^ 
Year-by-year costs 

Costs presented in Table 19 are totaLcosts^to Mexico: local communities, 
students and families, other groups within the private sector, direct 
government outlays. . ? 

They are based on the assumption that student enrolment grows at a 
rate of 5 per cent annually— aKd that it continue* to function in the 
present eight-state region reached by Channel 5. 

Annualized cost functions ' ^ 

Based on the information^||tsented in the previous subsection, we*can 
derive an approximate annualized cost function for the instructional 
television component of Telesecundaria, as follows: 
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TC (^^,h) = F + J^mN +VHh, ' 

where: TC = total system costs; ^ = the number of students enrolled 
in the system; h = the nufnber of hours of programming broadcasts; 
F = fixed system costs; P'> = variable cost per^studcnt; and \\ = variable 
cost per hour. 

Cost functions for each ITV system component — production, 
transmission and reception — at alternative social rates of discount of 
o per cent, 7.5 per cent and' 15 per cent. Calculations arc based on the,, 
information in Table 19 and the accompanying footnotes. 

Production costs vary with tjic number of hours the system broadcasts. 
Studios and studio equipment are treated as capital costs to be annualized. 
Persannel, equipment maintenance, videotapes are recurrent costs. 
Production cos\;s = S472 per hour, assuming the future is.not 'discounted, 
S490 per h6ur with 7.5 per cent rate of discount and S5^3^at a 15 per cent 
interest rate. 

Transmission costs are assumed- to vary direcdy,with the number of 
hours of programming broadcast. Calculations arc based on the imputed 
operating costs of Channel 5 and there is not enough information to 
break down costs into capital and recurrent.. Therefore wc use the . 
$52,000 annual operating costs figure, which yields a cost per hour 
broadcast of S48. . » 

Reception costs var^ with the humber of students in the system. 
Treating the television receiver as a capital expenditure whose cost is 
annualized over a five-year lifetime, and maintenance and operational 
costs as recurrent costs, and assuming an average^ class size of twenty-three 
studcat$, the total costs of reception amount to 83.65 per stulient when 
the future is not discounted, S4.23 per student at a 7.5 per cent discount 
rate and«S4-85 at a 15 per'i^ent rate. . ' - 

The total cost function and average cost information for the year 
1972 may be sumnxarized as shown in Table 20.' • * 

This table assumes: (a) an enrolment of 29, 000 students; and (b^ that 
each student* views about 360' hours of instructional television lessons. 

The relatively low value of the ratio of average cost per student ^ 
[ACj/) to variable cost per student (F» indicates that some economies 
scale 'have already been achieved, although C9sts per student coulcf be 
lower if enrolments expanded. 



Table 20. Total cost function and average cost for 19^72' 
in 1972 United States dollars 





Total cost equation 






Cost per 
student-hour 


r = o% 


TC = 3.65 jV*f- 520 A 


23.0Q 


\ 

f3« 


0.064 


r = 7.5% 


rc = 4.23 + 538 A 


24.27 


5.74 


Oi067 


r = 15% ' 


i^TC = 4.85 JV 4- 561 A"^^ 


-K.^. 25.74 


5.31 


0.072 
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Table 21. Average costs of the IT\' components of Telesecundaria from year i to 
year J in 1972 United States dollars (interest rate == o per cent) 





From ycafi » 








To year j 












1968 

41 


1970 1972 




1976 


1978 


1980 


1982 


1984 


1986 




1966 


f— 

18"; 




0^ 


27 


25 




22 


2 1 ^ 






1969 




33 25 


24 


23 


21 


21 


20 


19 


18 




1971 




20 


20 - 


20 


20 


19 


18 


i 18 


17 




*972 




18 


20 


20 


. 19 


19- 


18 


17 


17 « 




1973 






V 21 • 


21 


20 


19 


18 


^ 17 


17' 




1574 








20 


19 


19 


18 


^17 


16 




1975 








20 


19 


19 


17 


17 


16 




1976 








20 


19 


19 


17 


17 


16 




1977 




C 






18 


r8 


17 


16 


16 


1978 










18 


18 


16 


'16 


15 


1980 ' 












• 17 


15 


15 


15 




1984 














15 


14 



Average annual costs , ^ , ^ ' 

The information presented in the year-by-year cost table above can 
be used to derive summary measures of the average costs per student 
in the project, which take*s into account changiag utilization over time. 
Specifically, we can compute AC^jy that is, the average cost per student 
, from year i to year J whe^: 

AC,j='L^±^ 



k = i ■ » 

The formula above provides* a measure of average costs that discounts 
the future for both costs and student utilization. This pi-ovides a more 
interesting and useful rheasure than the average cost figuVe derived** in 
the previoifs section since the latter only takesTlfto account utilization at 
one point in time. The AC^ measure also allows the project planner to 
determine the length of time the project^ m\ist continue to ;^ermit unit 
costs to fall to a reasona^ble level. It also permits one to look at project 
cost3 from different point in time over the life of thie project. 

Tables 2 1 , 22 and 23,present the Adj for selected years of ^he instruc- 
tional television component of Telesecundaria at social rate^ ofjdiscount . 
of o per cent, 7«5 per cent and 15 per' cent respeptively. They serve to 
illustrate several points. First, costs decrease quite rapidly if Telesecun- 
daria is projected to continue for more>than a few years. For exampl6', 
if Telesecundaria were to be discontinued next year, the average cost 
' per student over the lifetime of the project [ACi^^q^ 1970) would be only' 
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Tadle 22, Average costs of the IT^' components of T^lesecundaria from 'year 1 
to year j in 1972 United States dollars (interest rate — 7.5 per cent) 



From year t 



To year j 



1968 


1970 


1972 


i974 


1976 


1978. 




1982 


1984 


1986 


198 


59 




* 

33 


30 


28 


27 


25 


24 


23 




33 


26 


24 


23 


22 


22 


21 


' 20 








20 ' 


20 


20 


20 


20 


19 


18 


18 






18 


20 


20 


20 


19 


18 


18 


• 

17 








'21 


21 


20 


19 


18 


18 


' 17 








21 


21 


20' 


19 


18 


I& 


17 










20 


19 


19 


18, 


17 


17 










20 


;9 


19 


17" 


' 'I7 


16 












18 




17 


16 


16 












18 


18 


17 


16 


16 














17 


15 


15 


15 


















15 


14 



1966 " 
• 1969 
197 1 

»972 
1973 
/'M. 1974 
J975 

^977 



1978 
1980 

^984 ^ 



T'ABLE 23. Average costs of the I TV components of Telcsccundaria from year t 
to ycslirj in 1972 United States dollars (interest rate = 15 per cent) 



From year 1 



To year j 



1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 



1966 


210 64 


43 


37 


34 


32 


*3o 


. 29 ' 28 


28 


1969 


33 


26 


25 


24 " 


23 


23 


22 21 


21 


I97I 




20 


20 . 


20 


20 


20 


^9 19 


19 


. .1972 




18 


20 


20 


4 20 


19 


19 18 . 


18 


1973 






21 


~ 21 


20 


20 


19 ' 18 
19 '"I^ 


18 


1974 






21 


21 


«o 


19 


18 


1975 








20' 


19 


19 


18 f8 


• 17 


1976 








26 ^ 


19 




18 . 17 


• 17 


1977 

1978 










18 

r8 


18 
18 


17^16 


16 
16 


1980 
















15 


1984 














15 


14 



S30 (at a 7.5 per cent interest rate). Assuming a twenty-y^ar lifetime, 
the average cost (v^Cigge, lose) would be considerably less: S23. 

Second, we see that in ^ener^|^the project cost^ picture changes 
as we examine it from different points in time and with different as- 
V sumptions as to its duration. As we assume a longer project lifetime, 
^vbrage, costs usually decfine, due primarily to enrolment increasing 
faster than total costs (as is true in most instructional-technology 
projects). We also se? that, in general^ the furth^^r advanced the project, 
the less expensive it is to continue, due.primarily to many ini^al project- 
development expenses becoming sunk costs, and also due to^em'olment 
expansion, ; . ' 
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Table 24. Annual cost per student pf Telesecundaria v. direct teaching 
in 1972 United States dollars ^ 



r 





direct J^ching 


Telesecundaria 


-7 ^— 

5 


0 


203 


88 


! I 


1 1 




20 


• 248 


125 


L 




0 


18* 


0 


2 


0 


4 


0 




'248 


H9 



Traditional components^ j 
Administration * 
Classroom teachers^ i 
. Facilities (fully equipped classroo/n) 
Student costs (book/, uniforms, etc.)< 
Sub-total 

ITV components * 
Production 
.Transmission - 
Reception 

Sub-total 

TotAL^ . - 

oa cit'^'^Sc m^^^ basis of thfcs^ a«t calculations may be found m Klccs. 

YabS;; iljand App^^^^^^ ^ ^^^^ ^'•> ^P' -^•> Tabic II.3. 

2. Admmistrativc and classroom facility costs for both systems arc equal to those eiven for thr Trir 
secundaria system in the two sources above. ^ ^ ^^^^ ^ 

^* ^kr^'?''^/" ^^'^ A^y"" ^i-^^i^^o"^' system secorldary-school teachers earn S4 680 oer vear 

4 Sh Ln.L A ^ ? 9""'* P" estimates assume an Average class size of. twentythree 

4. Students and their families pay the costs of books. supp^ij:s. and uriiforms. Vnl(Z^^colt 

l^^ r Telesecundaria syit^m are S8 less pers udTnt than thos^ 

«^iallv n^^^^^^^^ 'r^. general'textbooks. whl VSe former is« l^^ 

«pccially prepared for and keyed to, the instructional television lessons. ^ ^ 

^* sy5ttm'^in'lQ72\n3lT.'Ji'^'^^^^^^^ -^Ziil!^ above/assuming 29.000 students in the 

system as in 1972 and a 7.5 per cent sociaHTrte of discount. 

Finally, we observe that the choice of a dis/dunt rate is quite 
important; as the opportunity costs of resoufces became greater, so do 
the real costs of the -project. Neglecting the discount rate (that is, 
choosing a zero discount rate), as many cost studies unfortunately do, 
^serves to understate project cost substantially, ^ven nire so than the 
average cost figure derived in the previous section for 1972, since 
^ iitihzationVas not discounted in this latter figure. For example, taking 
the average cost per student frori! 1966 to 1986 (i.e. assuming a twenty- 
year lifetime for Telesecundaria) and not talcing the value of resources 
over time into account (i.e. using a zero discount rate) can result in 
-undemating costs by almost 30 per cent if the appropriate rate is per 
'Cent (i.e. $20 per student v,^$28 per student). 

c 

Discussion 

Telesecundaria would cost much less than the El Salvador system if it 
^were expanded to urban areas. The AC.fs for Telesecundaria are higher 

than those for f 1 Salvador because of the substantially higher utilization 
.projected for the latter system, ^ ' 
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Table 25. Annual cost per student of Telesecundaria ^. direct teaching operating 
in an urban environment in 1972 United States dollars ^ ^ 

Direct teaching X^csccundaria 



Traditional components^ * * . ' 

Administration 5° 5° 

Classroom teachers' 94 4© 



Facilities (fully equipped classroom) 



28 28 



Student costs (books, uniforms, etc.) ' 



Sub-total 



200 138 



o I 
o o 



ITV components^ 
Production 
Transmission 

Reception ' 2 — i. 

Sub-total 2. 5. 

Total , * 200 143 

1. More detailed information concerning the basis of these cost calculations may be found in Klecs, 
op. cit., Appendixes A and B. . j • t ui 

2 Admmistrative costs and classroom facility costs are higher than those assumed in iable 24 
which reflected Telesecundaria 's historical experience; the cost figures utilized above are the 
actual historical costs of the traditional direct teaching system in Mexico, which has a much 
higher administrative overhead and employs much more expensive classroom facilities than 
. docs the rural-based Telesecundaria system. • t ui 

3^ Classroom teachers for both systems are icss expensive per student than was the case in iable a 
"since in urban areas the average class size is 50 students. , . 

4 These costs are taken from the section on system costs, above, assuming a 7-5 P«r cent 

late and an enrolment of 580,000 students, which was that of the traditional system mlhc eight- 
state region in 1972. Transmission costs per student arc virtuaUy zero with such a high utilization. 

One of*the main reasons the over-all cost of Telesecundaria is 
oW is its low production cost. ^ 

, Cost comparison with the tr^itional system '\ 

Telesecundaria is one of the most interesting ITV systems in the world 
because it is one of the few that has been shown to be .cost-effective in 
relation to the traditional direct-teaching system. 

Table 24 presents the costs per student of the Telesecundaria system 
as a whole, including the traditional components and ITV components 
and costs per student necessary for the traditional system to work. 

We find the traditional system in rural areas much more expensive 
(65 per cent higher) than Telesecundaria: $248 per student for. the 
traditional system versus Si4§^per student for Telesecundaria. If more 
than i?9,ooo students^ receive^^JTelesecundaria, the figure would be 
even lower: for 500,^0 students, telesecundaria would come to Si 30 
per student. . ' , j • 

. One of t^ apparent reasons (seen in Table 24) thatTelesecundana 
is cheaper is its use of lower-salary teachers and lower-cost textbooks. 
This is because Telesecundaria uses primary-school teachers and as 
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Table jj6. Sources of funding for Telesecundaria v. direct teaching in 1972 
United States dollars 



Source of funding 



Direct teaching* 
- Cost/Stu'dent/Year 



% - 



Telesecundaria* 
Cost/5tudent/Year 



^Government 

Localit^j^ (student, families 
and parents' organiza- 
tions) 

Private industry 
(Channel 5) 



168 



32 



200 



64 
* 16 



112 

35 
2 

149 



75' 

24 
I 



1, These costs reflect the historical costs of operating the traditional direct- teaching system (see 
Mayo et al^ op. cit.» for details). Students, and their families pay S28 for books and uniforms, 
plus a S4 ahnual fee that the Secretariat of Public Education collects and contributes to system 
operation costs. 

2. For Telesecundaria, Channel 5 contributes the transmission facilities, while students and their 
famihes are required to pay the costs of books and uniforms (S20 per student per year), the cost 
of constructing and maintaining classroom facilities (Su per student per year) aiid thfc cost of 
reception equipment and maintenance (54 pcr student per year). The S4 annua? fee is waived 
by SEP for Telesecundaria students, c 



long as their saiarics* arc lower than secondary-school teachers this 
difference will persist. 



Expansion alternatives , . 

^ The analysis is based on the works pf Klees, and Mayo et aLy already ^ 
mentioned. If Telesecundaria were to expand enrolment within tiic 
eight-state region and remain in rural areas, the annual marginal 
cost per student of cxpansign would be ^I'iQ, but if Telesecundaria . 
were to expand into Urban areas in direct conjunction with, or as a 
replacement for, the traditional direct-teaching system, its costs would be^ 
very different. * 

Table 25 represents an approximation of costs of Telesecundaria 
if it were introduced into urban areas, compared with those of, the 
ti;aditionaI system. 

^ If Tcleseciindaria coverage were to be expanded nation-wide, a 

^^f^diffcrcnt transmission system would be needed. With i million students " , 
i^^^such a system, the cost per student WQuId come to S145, thus leading 
to a total saving of S55 million annually. This would probably lead to 

* hard political opposition; hence, expansion will probably have to be 
,kcpt to the rural areas. If the ejipansion of Telesecundaria takes place 

. over an extended period of time and does not threaten the position of 
existing secondary-school teachers, it could become a good alternative 
to the traditional systerh. The money saved could be used in giving 
mor^cducation to rural youth. ' 
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System financing 

It is importa^nt not only to analyse the total costs of a given systeik but 
also to look at who is paying these costs. A 

Table 26 shows costs, on a per student basis and by funding source, 
that have been operative for Teiesecundaria and the traditional sec- 
ondary-school system. > •* \ 

Conclusions 

Teiesecundaria is cost-effective. It was initiated entirely by the country 
utilizing it, without external financing or technical assistance. Subject- 
matter tests did not show large gains for either the Teiesecundaria 
student group or the traditional group. But Teiesecundaria is signifi- 
cantly more cost-effective than the traditional secondary-school System 
and alternative expansion possibilities should be taken into consideration. 

But a system which encourages the migration of bright rural 
youth to overcrowded Mexican urban areas that alread^have significant 
unemployment problems may not be a cost-beneficial system. And this 
is a problem common to most developing countries. Attention must 
be given to the goals toward which this potential will be directed. 
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A programmed-instruction project in Central Africa^ • 

' I Backgr6^nd data 

r 

I . I State of the project 

The project was launched by Unesco in 1967 and subsequently taken 
over by the Senior Teacher Training College of Central Africa (JENSAC) , 
Brazzaville, with financial assistance from Unesco and subsequently 

I. This study is based on data contained in two reports prepared by Mr. G. Nihan 
and Mr J. Pocztar following their mission to Brazzaville (May' 19^4): Les codts 
d'un Cours EP: VExpirknce EP en Afrique Centrale'{}\x\y 1974) ; Evaluation du Prqject 
d'EP en Afrique Centrale (Unesco, September 1974). The reports in question 
were mimeographed documents, of which only a limited number of copies were 
runoff. /, ^ ' ' ^ ' ' 
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.from the United Nations Development Programme (UNDP). By the 
date of the mission of May 1974, sufficient time had elapsed for it to be 
possible to distinguish fairly clearly the various stages in the project's 
development. The mission identified three such stages: 

1. From 1967 to 1969: the opening period was one of trial arid error, 
owing to inadequate planning and organization. Production was 
tentative, still feeling its way, and only a few programmed sequences 
were completed. 

2. ' From 1969 to 197 1 : Three phases were distinguished in this period, 

both for purposes of the case study and because this division 
corresponded to types of activity that varied in rangg and intensity: 

(A) In July 1969 a * production cour§e' was held with the help 
^ of Uncsco consultants, general lower-secondary school-teachers 

from the People's Jlepublic of the Congo and from other 
Central African countries, and the Unesco project expert. 
Production was started all over again from the beginning and, 
in the space of a month>fifty-six sequences were produced in 
four subjects. Some of these were evaluated. In this connexion, 
the study carried out by the consultants in 1974 arrived at 
an important conclb^ipn: We formula of a concentrated 
•factory production cQurV is SreferaBle to that of dispersed 
' and staggered production. Th\ advantages are not just fi- 
nancial but above all organizational:, the various tasks involved 
in the programming process can ^||fore easily ;^be rationalized 
when prototypes of validated Sje<juences are already available 
in large numbers. Concentrated* production also facilitates 
concentrated and. mass reproduction, and hence savings in 
time and money. , 

(B) In 1969-70 the programmed-ins'truction (PI) tean\^ validated 
fifteen of the fifty-six sequences produced, produced seventeen 
others and reproduced them in 500 copies used by 500 pupils 
in the bottom form of three general lower-secondary schools 
in Brazzaville. Each copy was used once by each pupil?The 

' .sequences were corrected and- revised for final productioi). 

(C) In 1970-71 1,200 copies of these thirty-two sequences were 
reproduced and studied by 2,250 pupils from ten general 
lower-secondary schools in and around Brazzaville. Each 
sequence was used on average twice, which demonstrates an 
original attempt at rationalizing the programming process 
by modifying the * utilization' factor in order to improve 

' output from the various phases. 
(For reasons of convenience, we will refer to the three phases of this 
period as. A, B and C.) 

3. In 1971-72 the PI service team of ENSAC decided to make large- 
scale use of the sequences produced. The aim was to' reach close 
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to 20,000 pupils, re-using each sequence an average of thfee- times, 
which called for the production of from 6,000 to 8,000 copies. 
The scale of the operation was such that only a few sequences were 
produced. The desired use was not achievea\beeause of the lack 
of a precise estimate of requirements in materibL equipment and 
staff. From this failure the proper approach wa\^learnt, but it 
proved impossible to apply it because of lack of financial resources, 
which had been grossly undfrestimated. The lessons drawn from 
this unfortunate experience provided the basis, however, on which 
to envisage a subsequent phase, which will be analysed in the 
next section, 'Costs'. 

(This phase, whose essential aim is mass production, will be referred 

to as D.) 

— .^ mlysh jif the period tg^Q-ji 

1.2. 1 The reasons for this choice 

This period was chosen despite fhe fact that it did not lead to truly 
generalized use or, to employ the sjtock phrase, to true development. 
The reason is that the data are extremely precise in regard to production, 
and reproduction in phases B, C and D. 
^ * Production appears as a fixed cost in relation to reproduction in 
phases B, C and D. In B and C, reproduction was limited (500 and 
1,200 copies) and 'amateur' in that ordinary office equipment was 
used: chiefly stencil and duplicator. Page asserhbly and stapling of 
booklets were done by lower-secondary pupils and not by f)ersonnel 
detached fgr- the purpose. Phase D moves on to an industrial-style 
approach in view of t|ie nujnber of booklets to be reproduced (32 se- 
quences X 8,000 copies = ^6,000 sequence-booklets). Duplication 
gives way to offset, stencil ^to photo-electric processes and zinc plates, 
hajid staplervto electric stapler, office trimmer to a printer's electric 
guillotine; the amount of papef progresses from a few hundred kilos 
to several dozen tons. The work no,w has to be planned and systematized, 
by splitting it up into the successive operations involved. 

1.2.2 Advantage of the period chosen for the case study 
This results from several factors. 

First, the ready access to data concerning the tinue and cost of . 
production, reproduction and the following stages.* The period is 
specially revealing not Wly from the analytic point of view but ajso 
in practice, since the w^ in which the problems of rationalizing the 
programming process vvfire tackled? can be studied. 

Second, PI is used in the classroom, with the help of teachers who 
in fact play the "part of monitors. Hence it is not entirely substitutive, 
but has a supportive function. The PI costs are costs added to the usual 
cost of instruction. Thus from, the institutional point of view, it i^s not . 
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Table 27. Costs of production, reproduction, distribution and promotion for thirty-two progcammcd instruction sequences in 
mathematics. People's Republic of the Congo (Bbttom form of general lower-secondary schools) in 1974 United States^ 
dollars .j. » 



Phases 



Operation 



Sequences 1-15 
A (500 copies) 



Sequences 16-32 




_Kinal sequences 1-32 
' C (f,'aoo cojpies) 



131- 







V ariauic^^ 

Cost 


1 Olal 


Fixed cost 


Variable 
cost 


lotai 


rixed cost 


Variable 
cos.t * 


Total 


Preparation (labour) 


776.2 





776.2 


„ 


; 


\— 








Production (labour) 


6,492.4 





^6,492.4 


8,276. t 




8,276.1 


1,129 




I ,I2Q 


Supervision (labour) 


I ,222.2 





1 ,222.2 


7*^6.^ 


* 




2'i2 I 






Validatipn (labour) 




' — 






* ♦ 




9'9-' 


_ 


919.I 


Depreciation' 


190 




190 


557 




557^ 


179 


— 


179 
* * * 


Recurrent cost 
















Total production 


8,680.8' 




8 680 8 






9,589 -6 


2,479-2 




2,479-2 


R<^roduction 




















Depreciation of machinery 




2.4 


6.2 


4.4 


T 2.7 




8.2 


l*.l 


2q.i 


Labour 


600 


536.8 


1,^36.8 


2f3-2 


.57.2 


290.4 


439.2 


253-6 


^g2.8 


Materials 


65 


146.7 


211.7 


73 


167.3 . 


240.3 


134 


75'-8 


885.8,: 


Depreciati^on of premises 
Foyver for machinery 


44-7 


^^'9-6 


54-3 


50.6 


10.7 


61.3 


95.2 


48 


143.2'^ 


0.2 


0.5 


' 0.7 


• 0.2 


' 0-5 


0.7 


0.3 


. ^ 1.7 


2 


Total reproduction 


"7 13.7 


696 


J ,4^^9-7 


361.4 


238.4 


- 599'8 


676.9 


1 ,067.2 


»,744-' 


Distribution 




















Labour 

Travel expenses 














453-7 
427-3 ' ' 




453-7 
4J»7-3 


Total distribution 

Promotion 
^ Total 








* 






881 




881, • 


9>394.5 


10,090.5 ^ 


9,951 ' 


•238.4 




4.037.1 


1 ,067.2 


"5,104.3 



13*2 



Iproduction, distribuHnn or.j . 



Sequences 
_^(5^ copies) 



Phases 



«t Variable 
cost 



Total 



1^ -X 

1.4 

1.2 



.8 



.8 



-2.4 
536.8 
146.7 
9.6 

22 

696 



696 



6.2 
1,136.8 
211. 7 ' 

54-3 
0-7 

1,409.7 



Sequences iG-y^ 
_ B (500 copies) 
Ftxcd cost ^ Variable 



loial Fixed cost 



Final sequences 1-32 
C (1,200 copies) 



776.2 




6,492.4 


8,276.1 


1,222.2 


756.5 


190 


557 


8,680.8 


9^.6 



Variable 
cost 



8,276.1 
756.5 

557 



9,589-6 - ^,479.^ 




10,189.4 



Total 



4-037-I 1,067.2 



',129 
252.1 
919-1 
179 

2,479-2 
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really a ^ysterr^. It would begiii to become one if, for example, its use 
resulted in combining several classes under a single monitor, thus 
freeing teachers for other tasks. In this case, there really would be 
substitution (the possibility is worth consideW where teachers do * 
not possess the standard of competence rcq^irtd, for example, or 
where teachers having the necessary qualificatiorfs are too few in relation 
to the number of pupils). 

2 Costs 

2.1 Costs of production,' reproduction, distribution Qnd promotion for thirty-two 
prx)grammed'instruction sequences 

Tablc27shows thecosts of the various production, reproduction, distribu-\ 
tion and promotion operations for thirty-two programmed instruction 
sequences m mathematics for the bottom form of general lower-seconda'ry 
schools in the People's R^ublic of the Congo. 

2.2 Comments 

Certain comments arise in connexion with Table 27: 
I. Times and costs are specific. They are valid only ifi their own' 
^ context and for a particular aspect of the process .of implementing 
a programmed-learning course. 

It is nevertheless interesting \o note that the unit costs for^he 
preparation of a sequence in ihe first and second phases are aImos,t 
identical ($579^0 S564), although the production process is entirely— 
different. In the first case, in addition to' the Unesco consultants, 
s teacher-trainees took part in the work and each sequence required 
an average of 70.3 hours to produce; in the second case, an average 
of 42.3 hours only was needed, because production was undertaken 
by the Unesco expert and national teachers associated with the 
project. Nevertheless, the lower cost of trainees made up for •their 
lack of skill. Thus one facto;- seen^^s to offset the other, and it would 
be interesting to check thC-'significance of -this-later, in relative 
^ terms, in relation to the results obtained through other surveys. 

2. On the other hand, the reproduction costs for phase A wcrc-nii^ 
usually high,>for such mechanical' jobs as binding Wert carried out^ 

r by the consultants and trainees themselves, whereas in pRkses B 
and C they were n^ainly left to volunteV pupils. 

This prompts the observation that', as far as future prospects 
^arc concenjied, the second phase is more representative of repro- 
duction n^sts during an experimental period (as explained above, 
phase C, with a run of 1,200 copies, was not really necessary from 
the pedagogical point of view). 

3. Distribution costs in the first two phases have been omitted, since 
the experiment took place in the schools of Brazzaville, as opposed 
to phase C, where booklets were distributed throughout the country. 
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4. There seemed no point in adding up the total cost for the three 
phases, since the actual execution of the programnrrc did not 
require all that amount. On the other hand, it is interesting to 
♦ nott that if the average cost of a. sequence is calculated ,on the 

assumption that it will be produced by the methods described for 
phase A and reproduced by the methods of phase B, the unit 
totals come to S578.80 and $35.30 respectively, making a total of 
861*4.10 for a one-hour sequence for 500 pupils. Thus the optimum 
^ cost of a one-hour experimental sequence comes in this case to 
Si. 23 per pupil. 

This total should not, hoWever, be considered solely within 
the strict context of a programme experiment. The cost is modified 
if the system goes into general use, as already shown by the same 
calculation applied to the reproduction of 1,200 copies (for use 
by 1,200 pupils), since the hourly PI cost falls to S0.53. This is due 
to the fact that' there is a fixed production and reproduction -cost 
(depending on the number of copies) which necessarily involves 
different unit costs according to the scale of use of the sequences. 
Without delving further into questions of economic theory, suffice 
^ it to say that what are needed are sufficient data to be able to 
^ produce a graph of average costs based on the application of 
programmes at differentJevels and using different means of repro- 
duction. In this way, it could be shown^that, given the actual 
structure of total cost?, the unit cost, i.e. tHe cost per pupil-hour 
of a widely disseminated PI course, can be roughly equivalent to 
the cost *df printing the course booklet. This is an important point, 
for the opinion is still widespread that production costs for such 
courses are»too high to allow PI to be used on an operational footing. 

.2.3 Conclusions 

As previously stated, this document is, at the present stage, a working 
instrument and no important conclusions can be drawn Sfijin it concern- 
ing the costs pf programmed learning. The phase of widespread use of 
production has yet to come and it will have to be studied at a lat*er 
stage in order to obtain a^more accurate idea of unit costs. In order to 
evaluate thes^correctly, fixed costs must be distinguished from variable 
costs. The latter are determined, inter alia, by the production factors 
employed, the choice of which itself depends on the chosen volume of 
production. Thus what has to be found is the^ cheapest possible combi- 
nation of these factors which is capabfe of producing'a specific number 
of sequences. 

It should further be borne in mind that, as in Brazzaville when the 
PI booklets were used several times by pupils, production and repro- 
duction costs have to be regarded as investment costs to be amortized 
in the same way as capital expenditure in a conventional education 
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system. In order to reduce the calculated arnortization cost to a mini- 
mvjm, the programmed courses accordingly have to be put to intensive 
use. Once dgaiil, optimum conditions were never achieved in the phases 
.analysed, since the costs under consideration relate to an experimental 
period only. 

The fact ts that e number of elements are missing and it is impossible, 
at the present stage, to derive from the data in the tabic any parameters 
that could be of subsequent use. ' 

Nevertheless, the available evidence suggests that, in the case of 
programmed instruction as in the case of other technologies', the scale 
of the technical resources employed warrants an e^nomic , approach 
based on such traditional concepts as the combination of factors, econ- 
omies of scale, and so on. This will be one of the purposes of the next 
section, which may help to introduce some new elements into a field 
where there would seem to be no means available for comparing the 
cost^ of programmed learning with its benefits. 
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3 Cost analysis 
The time devoted to a programme 



\ 



This sectioniieals with the time spent ort the production, reproduction, 
distribution and promotion of a thirty-two-hour mathematics course. 

Table 28^ Production of mathematics sequences 1-15 (in hours) 



Stage 



Participants 



Preparation Production Supervision Revision Production Total 

II 



Consultants, 
Unesco expert 
ENSAC expert 
National trainees 
Total 



425 


80 


40 




25 


170 


5 


20 


io 




5 


40 


16 


100 








1 10 


30 


550 _ 


100 


55 ^ 




735 


70 


750 


150 


55 




1.055 



Table 29. Production of mathematics sequences 16-32 (in hours) 
Stage 



Participants 


Production 


Supervision 


Production 


Supervision 


Production 


Total 






/ 


II 


II 


III 




^Scientific adviser 




51 - 




45 


x_ 


96 


Unesco expert 


136 




51 




15 


^ 202 


National teachers 


136 








15 


* 151 


Teacher (French 








Co-operation 














Service) 


119 




51 




15 


185 


ENSAC^xpcrt 


34 










J5 


TOTAI, 


425 


51 


153 


45 


45 


719 
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Table 30. Final production of tliirly-lwo mathematics sequences (in hours) 



Participants 






Stagt ' 




Total 




Validation 
*1_ 


Supervision 


Production 


Scientific adviser 
Unesco expert y 
National teacl^rs 

Teacher (French Co-operation Service) 
Total 


y 

54 
54 
' 108 


. 32 
32- 

« 


32 ^ 
32 . 
32 
96 


32 
32 
86 
86 





It was out of the question to base the calculations on the regular 
•working hours 6f the officials involved in the various operations, since 
these did not correspond to the actual time devoted to these operations. 
In ^nsidering what js^said below r^arding the bases used for the 
calp«faiions, it should accordingly be b.orne in mind that these relat^ 
to tl>c actual (productive) hgurs workecl'.' 

3. 1. 1 Production limes, 

For the first phase of productign, times were calculated on the basis 

^'^^•^i^^^^^ been in charge of the 'factory course' 

m fgB|**'faH?ge times are slfewn in Table 28. ^ 

BroductiofT times for the second and third phases of 4Droduction - 
were caclculated ofi the basisl>f data supplied on the spot by the counter- 
part of the Unesco expert, who is nbw the naUonal official in charge 
of the programmed-instruction section of the ^Ministry of National 
Education.. This o^cial took part in all phases of the project; he took^ 
notes and, generally speaking, Jcept 'accounts' of the various production' 
stages, and these were accurate* ^Aou^h to make an estimate of the time 
devoted by each participant t^, production. These times are recorded 
in Tables 29 and 30. • \ ^ 

Observation No, /. The tables do not take account of manpower^ 
units collaborating in the work. It was decikfed that such information 
had no dt^cisivd" influence on the cost calculations presented in this 
study JHpwever, i£ aJarge-scal^* programme were set in motion, this 
element would obviously be rejevant to ther planning of the various 
tasks. 

A manpower breakdown for the various phases is -given below, for 
information purposes: < • ' • 

Phase A: Course :j22 man-days divided among the UnesQo'c^f^^ 
three consultants and a Unesco Headquartei^ official, to^ifliei^^^, 
occasional assistance from Unesco experts ' teachi% ^\E^^S^^^ 
(Brazzaville). Finally, twentyrnine trainees participated' % ' 
period of sixteen days, and ten for a period of fourteen days. 
Phases B and C: A Unesco expert, three Congolese lowerrseeondary 
teachers (one being the expert's counterpart), a teacher /rom the 

^ • ' ■ ■„ . 
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Table 31. Time taken to duplicate programmed instruction sequences 
Work units 



^Task 


Staff 


Material 


Machinery 
and type 


Premises 


Time per unit 
of material 


'Typing 

> • 


1 


^ncil 


1 mechanical 
typewriter 


Expert'^ 
office 


30 min. 


Drawing J symbols, 
checking _ 


1 


1 stencil 




Expert's 
c office 




Printing 
Fixed tiAe 

Variable time 


1 

t*- 1 

c 


1 ^tencil 
100 p. 


Electric 
copier 

' Electric 
copier 


Room at 
ENSAC 

Room at 
ENSAC 


4 min. (fitting 
of stencil 
and trial) 
82 sec/ 100 p. 


Trimming 
Stapling 


1 

12 ^ 


800 sheets 
1 booklet 


1 trimming 
machine 

2 ijiechanical 
staplers 


Literacy 
Centre 

Expert's 
office 


40 sec for 

3<puts 

55 sec 



French Co-operation Service and a Unesco expert teaching at 
ENSAC. 

Observation -^No. 2. There is a considerable difference in the total 
time devoted to the first and second phases, the first producing a unit 
time per sequence of 70.3 hours and the second 42.3 hours. The">eason 
is that production was less efficient during the first phase because oiT^he 
presence of trainees. On the other hand, looking at tfie operation as a 
whole, it will be seen that the first phase produced also provided thirty 
teacher-trainees with training in PI, a not unimportant factor in the 
process of introducing this technology. 

» • * 

3.^.2 R^firoductiori times and materials required 

The reproduction time for the sequences was calculated on the basis. of aa 
analysis of the different tasks ^ involved in duplicating the sequences* 
for the three experimental phases. The time? are therefore specific to 
this experiment. This is specially import^ntJbr the time spent on dupli- 
cation, which could be improved by making more intensive use of plant 
(a faster copying machine or offset). It should, however, be noted that 
the transfer to reproduction , techniques involving more advanced 

1. This analysis was made.wdth the help of the head of the PI section 'and, for 
the duplication process, with the head of the printing service of ENSAC, which 
between 1969 and 1972 published all*the sequences described here. 
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Table 32, Reproduction times for fifteen sequences of 500 copies eacTi and 
materials required (in hours and specified quantities) 



Preparation Priming (duplication) time 



Finishing 



Drawing, Vari^ Trim- 

lyping symbols, Fixed able Total ming Stapling 
checking 



Machine-hours 67.5 



15-5 24.5 



Man-hours 67.5 45 (Unesco) 9 15.5 24.5 

45 (trainees) 



Materials 135 
(in specified stencils 
quantities) (4-15 
spoiled) 
- 150 

, Premises 

(in hours) 67.5 

Electricity* 
(in kWh) — 



4j 



37j500 sheets 
(-f wastage) 
~ 41 reams oP 
paper 



»5-5 • 24.3 



0.5 — 
0-75 (tra\nees) 

— 1 ,500 staples^ 



2.7 4.7 



5-4 



machinery may entail longer preparation times. The basis of calculation 
. is shown in Table 31. 

The quantity of material needed for the printing of one thirty-two-- 
page booklet containing a one-hour course is as follows: five sheets of 
^9 X 33 cm, 80 g/m2 paper (four printed on both sides plus one test 
sheet); stencils per sequence regardless of the number of copies 
(eight for content, one for the test sheet) ; printing ink— estimated at 
0.3 g per m^ of paper; staples — two per booklet. 

Observation No. /. The times indicated do not include the transport 
of materials from one place to another (apart from'the trimming machine 
which was in a different building). These times seemed too insignificant 
tb be taken into account; however, they would have to be considered 
in a larger opferation. / 

Observation JVo.^^Th^^time for 'drawing and symbols' varies ac- 
cording to subject. 

. Observation No, 3. The stapling team consisted of an official, a sec-' 
retary and ten pupils (unpaid) for phases B and C. The cost calculation 
therefore includes only the salary of the official and the secretary. For 
phase A, the work was done by tKe trainees and the 'Unesco experts. 

Tables 32, 33 and 3^ indicate the time andmaterials needed to repro- 
duce the sequdTces for tTie^ three phases: 500 copies for phases A and B, 
1,200 for phase C. v ' 



3.1:3 Distribution times 
The distribution times for the 500-copy experiment were not estimated, 
since it took place in threo general lower-secondary schools in Brazzaville. 
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Table 33. Reproduction of seventeen sequences of 500 copies each (in hours and 
specified quantities) 





Preparation 


Printing (duplication) time 




Fmi$hing 




Typing 


Drawing, 
symbob, 
checking 


Fixed * 


Vari- 
able X Total 


Trim- 
ming 


Stapling 


Machine-hours 


76.5 




10 


17-5 27.5 


0.5, 




Man-hours 


76.5 




10 


17-5 27.5 


0-75 


130 


Materials 


170 

Stencils 






47 reams of ^ 

paper 
1.3 kg. of ink 




1 ,700 Staples 


Premises 
(in hours) 


76.5 




10 


17.:) 27.5 


0-5 


1 1 


Electricity 
(in kWh) 






3 


3.3 »-3 


3 





Table 34. Reproduction of thirty-two sequences of i ,200 copies each 



Preparation Printiug (duplication) time Finishmg 





Typing 


Drawing, 

symbols, 

checking 


Fixed 


Vari- 
able 


Total 


Trim- 
ming 


Stapling * 


^ Machine-hours 


144 




19 


79*2 


98.2 


2.2 




Man-hours 


144 


96 . 


19 


79*2 


98.2 






Materials 


310 
Stencils 






2 1 1 reams 
(i ,000 sheets) 
6.5 kg. of ink 




7,000 Staples 


Premises 
'^^^ j(in hours) 






19 


79*2 


98*2 


2.2 ' 


49 


Electricity 
(in kWh) 






5-7 


23:8 


29-5 


5»5 < 





The distribution times for J:he third phase— prior to general intro- 
duction of the thirty-two mathematics sequences — were taken into 
account, since the counterpart himself distributed the sequences among 
various up-country general lower-secondary schools.^ The vagaries of 
traditional methods of distribution were thus responsible^ for a total 
of thirty days on mission. Incidentally, this illustrates one of the major 
material problems encountered when planning to set in motion a 
programmed-instruction course. 

I. JPointc Noire, Minduli, Dolisie; iVfvuti, Jacob, Madingu, Sibiti, Fort-Rou^setT^ 
Ouesso, Imfomo. 
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r\BLE 35. Radio- and television broadcasts produced to promote PI 



Type Nu,;b«r To.al number of hours 



adio Television 



30 • 3 1V2 



1969- 70 Radio 

1970- 71 Radio 30 \ 
^ , ' Television . 45 ; i 

197 » -72 Radio 30 3 iiz 

'^^-73 Radio 30 4 2 

Radio 30 

Television 30 ' 

Total 



^97j"74 Radio 30 3 ' i Y* ^\ 

Television 50 ' 2 " 

^ , ~ 2^ 

\ 

3. 1 .4 Time devoted to promotion ' 

Table 35 indicates the broadcasts made by the expert's counterpart. 
U should also be noted that the Uncsco expert took a special interest 
in this matter, and it is no doubt thanks to him that the People *s Republic 
of the Congo is now so receptive to this educational technolog^^. However, 
It did not prove possible to calculate the time per expert devoted to 
this activity.^ • 

3.2 The costs of a programme , 

The following paragraphs contain an estimate of the costs of each 
operation (production, reproduction, distribution'), dealing separately 
in each case with labour costs, machine costs, a share in recurrent 
costs and, where apprdpriate, the costs of materials. 

\ 

3.2. 1 Pro'duction costs 

I. Labourrosis per hour. These cms were estimated as follows: (a) annual 
salaries (including social-security costs but not family allowances) for 
staff belonging to the administration of the People's Republic of the 
Congo; (b) fees (pen diem and travel expenses) for consultants (however, 
travel expenses have been shown separately in the tables in order to 
make allowance for their ad hoc nature); (c) salary and other expenses 
for the Uriesco expert. * , ' 

Moreover, the basis for calculating costs per hpur was determined 
after deducting leave time and public holidays from working hours. 
Similarly, for the production and supervision phase, i't was assumed 
that time could not be translated into ajftual costs ^out taking into 
account *he fact that, in the long run, rial productive time is less than 
average wdrking time. The various parallel tasks which are not directly 
linked to, the preparation of sequences were estimated at 25 per cent 
of the time of service used to calculate the cost per hour. 

I. Special mention should be made of the fact that PI has formed part of the teacher-' 
training curriculum for student teachers, at ENSAC since 1968. 
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Thus it will be seen that an^ element additional to the explicit cost 
of production is introduced, namely the implicit cost of the various 
activities which accompany the production and supervision of sequences, 
but whose contribution, from a strictly production standpoint, cannot 
be taken into account. , \ 

The Unesco experk The expert's hourly salary is based on average 
^l^ncsco payments for 1969 and 1970, as they appear in the Vnesco 
accounts. This average includes the travel expenses paid by Unesco 
at the end of a two-year fi^d appointment. The years 1971 and J972 
have not been taken into consideration, since the accounts published 
by UNDP, the agcncy*sponsoring the project during' this period, no 
longer include net salary but only a standard salary. - ^ 

Calculating base: $25,200 ^per year (46 weeks' worjc ^40 hours 
per week); 1,380 hours spent on *pr(5duction and supepision'. Cost 
p^r hour: Si 8.26. , / 

^ National teachers. These consist of young teachef^ in category AJI 
and at the second step of the social-services sc^le, earning a salary pf 
1,013,555 C.F.A. Francs per year (including retirement contributions 
; but not family allowances), i.e. 83,645. 

* The actuaMime devoted to prqdaction and supervision was esti- 
mated on the lollowing basis j^^ve, fifteen weeks; public holidays, 
half^a week; weekly working time: twenty-four classroom hours, plus 
sixteen hours for marking and preparation. 

Allowing for the 25 per cent deduction referred to above, this 
makes an annual totaPof 1,095 hours. ^ 

Unesco teacher-experts frojn ENS AC, Costs are i(Sntical with those 
of the project expert, since the contracts of these teachers pover activities 
other than teaching (for example-, the training of counterparts). It 
might also be^ mentioned, in passing, that the annuaKcost as estimated 
above for the project expert, i.e. $25,000, is also roughly equal to the 
average cost used at that time for project evaluation purposes.^ In the , 
absence of other data, we have therefore taken it as our basis. Cost 
per hour: Si 8.26. Sj,; 

Teachers supplied by the French Co-operation Service, Having no figures- 
for the average cost of such teachers^nd considering that their partid- 

K It is interesting to note that in J. VaizW a/.. The Costs of New Educational Tech- 
Mogies (Lisbon, Centro de Econom&-tr Finangas, 1971) the conclusion is 
tached that in the United Kingdqm, a teacher makes an arfnual contribution of 
. 1 ,200 hours t?his school at a total cost of £1 ,468, Nevertheless, as Vaizey points 
out, a, teacher is unable to produce and revise d large quantity of programmer- 
instruction material without interruption. Vaizey therefore increases the annual 
cost of the teacher by 9 per cent, which is equivalent to reducing his actual 
productive time to 1 ,092 hours per year, a figure very close to our own. 
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pation in the programme was fairly limited, we have arbitrarily taken 
their cost as 815,000, i.e. 4,165,000 C.F.A. Francs, including the con- 
tribution by the Government of the People's Republic of the Congo 
of 480,900 C.F.A. Francs (subsistence allowance) and 420,000 C.F.A. 
Francs (housing allowance). ' ^ 

The annual hourly total. was calculated on the same basfs as for 
national teachers, namely l,095 hours. Cost per hour: SiS.'Gg. ^ 

Supervision costs} The supervision was carried out by the course 
consultants during the first phase; the costs are therefore evaluated on 
the basis adopted for the course (see below). 

On the cyther hand, during the second and third phases, supervision 
was provided by the St Cloud Senior Teacher Training College. Up 
to May 1971, daily consultant fees, without travel, were S63, that is 
an hourly cost of S7.875.2 

Course cpsts. This phase is taken separately from the other two, 
since it witnessed a period of intense production for whidi detailed " 
figures are available: 

Consultants: fees and per diem for four consultants, for a period of ninety ' 
days, $6,989.60; travel costs fpr four consultants (source: Unesco 
accounts), $3,684.00; total working time, 692 hours;^ real cost 
per hour, $10.10 (fees), S5.30 (travel).. 

Expert: cost for 32 days or 4.57 weeks (on an annual bdsis of $25,000), 
$2,500; working time, 177 hours;3 real cost per hour, $14.10. 

Trainees: The hourly cost of trainees is the sum total of the following 
elements: < 

The cost to the government, i.e. the economic cost per hour 
of a lower-secondary teacher, at the first step of the social-services 
scale, calculated on the basis of 91 7,500 C.F.A. Francs per year (or 
- 53>303)- In all, twenty-nine trainees, earning on average the 
above annual salary, attended the course for sixteen days, and 

\ 

K This refers to thescientific,ormoreaccurate!ythedidactic,supervisionofsequences 

2, Source: Bureau of Personnel, Unesco. 

3, As estimated by the course director, the time devoted to production (in^hours) 
was as follows : ; % 



Subject 


Maths (bottom 
lower-secondary) 
C15 sequences) 


Science 
(13 sequences) 


Geography 
(8 sequences) 


Grammar 
fi8 sequences) 


Total 


Consultants 

Expert 

Trainees 


200 
50 
830 


* ' 200 
520 


93 
27 

390 


200 
* 50 

870 


692 
177 
2,610 



Taking into consideration the fact tftat the purpose of the course was production 
and applying the same costing principle, we have therefore included the total 
cost of consultants under production. 
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Table 36. Production costs (manpower) of mathematics sequences 1-15 
^ (bottom lower-secondary) (in United States dollars) 



Stage 



Pa rt icipan ts 


Preparation 


Production 


^Supervision 


Revuion 


Production 
II 


Consultants • 












(including * 


385-50 


1,233.60 


622.80 




30840 


travel) 


V ^33 


425.60 


218.80 




, 1 06.40 


Unesco expert 


70.70 


282.80 


141.40 




70.70 


Teacher expert 












' (ENSAC) 


182.6 


182.6 








Trainees 


J 374 


251.8 


459 


251-9 




Total 


776.2 


5,861.4 


1,222.2 


20^-9 


379-IO 



2,550*30 
833-80 

565.60 

2,008:60 

3,366^30 
8,490.8 



Table 37. Production costs (manpower) of mathematics sequences 16-32 
(bottom lower-secondary) (in United States dollars) 



Stage 



Participants 


Production 


Supervision ..-iJProduction 


Supervision 


Production 


Total 






II 


II 


III 




Scientific 










\ 




adviser 




401.88 




354-60 




756.48 


Unesco expert 


2,483-36 ' 




931,26 




273-90 


3,688.52 


National teachers 


452.88 








49-95 


502.83 


Teachers (French 


1,629.11 




698.19 




205.35 


2,532.65 


Co-operation 














Service) 














Teacher expert 


620.84 




931.26 






1,552.10 


(ENSAC) 














Total 


5,186.19 


401.88 


2,560.71 


354-60 


529-20 


9,032.58 



ten trainees for ^fourteen additional days: a total of 604 man- 
days (including Saturdays and Sundays) ; * 
Since a teacher is on duty 36.5 weeks per year (see above), i.e. 
255 days, the total econofnic cost of the course to the government 
^ is §7,824 and the hourly economic cost per trainee is 83 (cal- 
culated on the basis of 2^610 hours which represents the total 
^ hours of service supplied by trainees, as indicated in the footnote 
on page 143; 

The total cost to Unesco, consisting of per diem and travel expenses 
to a total of $4,118: cost per hour: S1.58. The total cost per hour 
^of trainees is therefore: S4.58. 
Tables 36, 37 and 38 show the production costs, in terms of manpqjvvei^, 
of the first, second and third phases as described above. 
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Table 3^ Final production costs for thirty^two sequence (bottom lower- 
secondary) (in United States dollars) 



rf 1 c 1 na n t « 




Stage 




Total 


Validation 


Supervision 


Producii(?f»^ k 


Scientific adviser 
Un#co expert 
National teachers 
\ Teachers (French 

Co-operation Service) 


179.82 
739.26 ' 


252.16 

- "T 


1 06^56 
438.08 


252.16 

584-32 
286.38 

^177-34 


Total 


919.08 


252.16 


1,128.96 


2,300.20 



2. Capital production casts. Capital costs cover only the use of premises 
during the production of .sequences, since no heavy equipnaent was 
necessary at this stage. These premises were in the buildings of ENSAC, 
where the project expert had an office and the use of a meeting room. 

Although the depreciation cost shown here may seem minor, 
we felt it should be included in the study because it represents an im- 
portant cost factor in larger operations. This also applies to current 
maintenance costs, and so on. 

The basis used for calculation is the cost per square metre of the 
ENSAC- premises,, estimated at 91,500 C.F.A. Francs ^ (excluding 
construction iincl equipment costs). This sum represents the original 
cost of construction which began in June 1966 and was completed two 
years later. By, and large, this may be regarded, between the years 
1969 and* 1^72, as a replacement cost — which obviates the need to 
consider the problem oP major repairs, etc. 

In the calculations which follow, the cost per square metre is 

^amortized over thirty years, ^ at a social interest ratfe of^5 per cent, 
a figure often used for government investment when more accurate 

.data are not available. 

The use of an interest rate to calculate an annual figure representing 
the amoutit payable as interest and the repayment of principal on a 
loan equal to thiij^nvestment cost, over a specific period, has already , 

1. The total cost calculated in 1971 for the evaluation report (R/UNESCO/PNUD/ • 
SF.CON (B)9) amounts to '352 million C.F.A. FranS. The total surface area 
of ENSAC is 3,845 square metres. It was not possible to projluce separate figures, 
for the restaurant (473.2 square metres) or for the living accommodation (900 
square metres). However, in the opinion of the Chief Project Advisor, the modular 

« construction of the group of buildings results in costs being practically identical^ 
\regardless of wliat the space is used for. 

2. According to the planning service of the national educaiioii system, this j>eriod 
should be twenty ye&rs in the case of general lower-secondary schools, mainly 
because of the \ery damp climate. In view of the difference in construction costs 
for these and I^NSAC classrooms, which 4s of the order of 300 per emit, ^ basis of 
thirty years was chosen. y 
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been exhaustively discussed in the literature. On the one hand, capital 
expenditimi out of public funds may be regarcfed as not entailing 
implicit interest rates; in other words, as being outside thb commercial 
circuit and thusL incapable of furnishing a finished product cost which 
would include depreciation. On the other hand, ^ it cannot be denied 
that resources are, by economic definition, ^carce, particularly in devel- 
oping countries. This being so, it is legitimate to calculate depreciaticyi 
on the basis of an interest rate, especially in view of the fact that in 
Third World countries part of educational investment originates -in 
loans. In cither case, it seems useful to include an entry representing 
the utilization cost of capital resources which could have been used fur 
other purposes. Moreover, depreciation calculated at a constant yearly 
rate makes it possible to include this amount in recurrent expenditures, 
in the same way as operating cost.s. 

Phase A, (a)^ production time is known — 32 days (or 4.57 weeks); 
(b) premises — four classrooms consisting of three modular units, the 
(;;xpert's office and a meeting room, used for 25 per ccnNof the total 
utilization time (as estimated by the chief ENSAC adviser), amounting 
to a total surface area of 320.4 square metres (source: ENSAC plans); 
(cW construction cost of this area — 29,316,600 C.F.A. Francs or 
5;Jo5^54o; (d) annual depreciation cost — $6,865 (to be spread over 
forty-six weeks); (e) share to be charged to the course — S682 (to be* 
spread over a production of fift>-four sequences) ; (f) ghare to be charged 
to fifteen mathematics sequences — S190. 

Phases B and C, The time base fer the use of premises is difficult 
to estirnate in this instance. Production in phases B and C took place 
over two years (1970-71) in the premises placed at the disposal of the 
expert. The problem is to reckon that part oi the annual depreciation 
cost which should go to cover use oFthe premises for production of the. 
sequences in question.. 

In view of the fact that sixty-two sequences were prepared and 
'thirty-two sequences produced in final form during the 1970-71 period, 
the following" arbitrary working hypotheses were adopted: (a) mean 
production time for one sequence — 36.6 hours (source: Table 29) from 
which ninety-six hours of supervision abroad were deducted) f (b) total 
production time for sixty-tw6 sequences— ^2,270 hours; (c) total pro- 
duction time for thirty-two sequences in final form — 236 hours (source: 
Table 30) ; (d) seyenteen sequences, phase B (or 630 hours) representing 
25.5 per cent of the time the premises were occupied for the production 
of the mathematics sequences, and thirty-two final sequences rep- 
resenting 8.2 per cent of this time; (e) area of premises placed at the 
expert's disposal — 102 square metres; (fj annual depreciation cost for this 
area — $2,185; (g) annual depreciation cost cR^rged to phase B — $557; 
(h) annual depreciation cost charged to phase C— S179. 
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Table 39. Salaries of Congolese administration staff 



Worlccr 



Printer 
^ Printing %vorker^ ' 
Photographer - 
Photo-engraving worker 
Folding specialist 
Folding worker 
Trimmer 
Insetter 
Binder 

"Dnpli^ati^ operator 
Typist 
Labourer 



Annual salary 
m C.F.A. Frano 



428,446 
336,515 
5^317,350 
-336,515 
428,446 

336,515 
361,890 
318,890 

336,515 
318,120 
361,890 
291,880 



Hourly salary 



C.F.A. Francs 



244 

749 

^9^ 
244 

206 
181 

191 
181 
^06 
166 



u.s.s 



0.878 

0.688 
2.696 
0.688 
0.878 
0.688 
0.742 
0.652 
0.688 
0.652 
0.742 
0.598' 



These amount^ are ^hown in the genreral summary table, 

3. Recurrent costs for^produdicn. Once ag^^in it is very difficult to calculate 
the recurrent costs relating to a period of activity for which 110 precise 
' data are available. While the ENSAC budget of recurrent costs for 1971 
^ was, of course, available, it did not prove possible to^produce a break- 
„ down by service, much less by group of activities relating to PL 

Jlr 

3.2.2 Reproduction costs 
; I.- Labour costs per hour. The approach is identical to that adopfed in 
the previous section. We shall therefore.not recapitulate. ' * J " 

The basis for calculating hourly costs for adminijtration and-semcW 
is as follows: leave, six and a half weeks; public holida>^,^^^nd a 
half weeks; hours per week, forty ;jotal hours per year ^ur^whidK 
services are actually rendered: 1,760. . ' » , 

Table 39 indicates the salaries Jor administration staff |^ho tqok- 
part in the work of reproduction. ^ \ ' 

^The figures include employer and employee contributions to social 
^ security and pension funds. Family allowances are not included, having 
no relation to the work carried out. The salaries given are not average 
figures since, after« consulting^ the State Publishing. House budget for 
^972 and the ENSAC budget .for 1971, we were able in most ca5e$ to 
' relate* the jobs and workers concerned. While the available documents 
^ on^ partly cover the period under consideration, thk is of little import- 
>*ance since ^thc salary and wages scale for administrative per^nnel in 
tha People's Republic 6f the Congo has not been changed for several 
y^rs. 

Hourly salaries wepe used to calcujate the qost of reproducing the 
sequences, as shown in Tables 40, 41 and 42 below. ^ 
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Table 40. Reproduction costs for fifteen sequences of 500 copies each (in United 
States dollars) 



Preparation Printing (duplication) time 



Finishing 



Drawings, , ^ Trimming Stapling 

Typings symbols. Fixed Variable Total ^^ariable) (variable)- 
checking ^ 



Machines ^ 2.5 — I.-3 2.2 

Labour 50 544 ^ 

Materiak — ' 65 — paper: 130 
(stencik) ink: 12.4 

Depreciation 

of premise 16.2 . 26.6 'i.g 

Electricity — ^ 0.2 



3-2 
0-3 



3-5 
16 

142.^ 



5-1 
0-5 



0.20 
0-75 



0.526 
430 

64 



Table 41. Reproduction costs for seventeen sequences of 500 copies each^in^ 
United States dollars) 





Preparation 


Printing 


(duplication) time 


Finishing 




Typing 


Drawings, 
symbols, 
checking 


FiKcd 


Variable 


Total , 


Trimming 
(variable) 


Stapling" 
(variable) 


Machines 


3-0 




1.4.. 


2.5 


3-9 


0.20 




Labour 


56.8 


169.8 


6.6 


1 1.4 


18.0 


'o-75 


45 


Materiak 


73 , 




paper :■ 


H9 


162.3 - 




5.00 




(stencik) 




ink 


: T3'3 








Depreciation 
















of premises 


18.4 


30.1 


2.1 


3-7 


5.8 




7.0 


Electricity 








0-3 


0.5 


V 0.2 




s 



2. Cost per hour of machines. The same approach is adopted as for ^thc 
depreciation of buildings. A linear annual depreciatioft^ost is calculated 
on the basis of the 1970 replacement cost of the equipment and its 
economic life. The economic life is, of course, shorter than the actual 
life, but this may be disregarded on the grounds that breakdown risks 
and maintenance costs make it counter-productive to continue using 
such equipment.^ Nor has account been taken of the end value of equip- 

0 

I. Our working hypotl^es ako make it possible to compare these data with those 
of private corhpanies 'manufacturing PI programmes. Such companies arc obliged 
to take into account implicit payments for production factors which might have 
been put to other uses. Finally, economic amortization makes it possible to 
suggest an approximate method for solving, to some extent, the problem set by the 
low productivity of plant in the majority of public bodies, where the very concept 
of ihe; economic profitability of investnient is not taken into consideration. 'If, 
for instance, the Literacy Centre trimmer, here depreciated over ten years, has in 
fact been in operation for more than twenty years, at ^bout 25 or 30 per cent of 
its productive capacity, it -seems likely that its undcr-utilization is the reason for 
a working life that exceeds economic expectations. 
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Table 



42. Reproduction costs for thirty-two sequences of 1,200 copies each 
(in Unitca States dollars) 



Preparation 



Printing (duplication) time 



Finbhing 



Typing 



Drawings, 
symhob, Fixed 
Recking 



Variable iTotal T""^!"?' ^^^P?*"? ^ 
(variable) (variable) 



1 

Machines 










r^m— 


— — 


! 


5-5 




3.7 


1 1.2 


13-9 


0.90 




Labour 


106.8 


319-75 


12.6 


51.6 


64.2 


2 


2.00 


Materials 






paper : 


668 


729.8 




22 




(stencils) 




ink 


: 61.^ 








Depreciation 










•> 


of premises 


34-^- 


56.64? 


4 V 


16.6 


20.6 f 




31-4 


Electricity 






0.3 


1.4 


1-7 


0.3 ^ 





ment, on the grounds that technological progress very quickly makes 
it obsolete.^ Lacking other data, we have ^ain applied an interest 
rate of 5 per cent. ^ ^ ^ 

Geha duplicator ffiNSAC). (1970 price;) Economic amortization 
over five years. >:ax=ixee price, including transport: 300,000 C.F.A. 
Francs. Annual depreciation cost: 69,500 C,F.A. Francs to be 
spread wer forty-four weeks of forty hours, i.e. an hourly de- 
preciation cost of 39.50 C.F.A. Francs or $0,142. 
.Herold trimmer (Literacy Centre). Economic amortization over ten 
^ year^ Tax-free price, including transport, in '1970: 1,800,000 C.F.A, 
Francs. Annual depreciation cost: 234,000 C.F.A. Francs to be 
spread over fifty-two weeks of forty*hours, i.e. an hourly cost of 
112.50 C.F.A. Francs or S0.405. ^ ' * ' 
Olympia mechanical typewriter. Econonjic amortization over ten years. 
Tax-free price, including transport: 75,600 C.F.A.-Francs. Annual 
depreciation^ cost: 9,712 C.F.A. Francs to be spread over forty- 
six weeks of forty hour/, i.e. 5.;iS.,Cj^JA. Francs or $0.02. 

3. Costs of material ( igGg-yo prices): Stencils, unit price at Brazi^aville, 
i2o'C.F.A. Francs or S0.432; duplicator paper, fo.b. Paris price equiva- 
lent to 315 C.F.A. Francs for a 500-page ream; transport Paris- 
Brazzaville — on the basis of a shipment made at the end of 1^970, by 
Unesco, of 10.3 tons of paper (including 297 reams of^o sheets, 
weighing 802 kg), the cost of which was estimated at 81,772, we esdmate 
>a total transport cost of $134 for paper, which produced a unit cost 
'of^ 80.45 and hence the cost of a 500-page ream c.i*f Brazzaville of 
$1:58; Ink, 2,650 C.F.A. Francs per kilo, i.e. 89.50; staples, 80 C.F.A. 
Francs per thousand, i.e. 80.30. 

I. Hers^as in other cases, we decided to err on the safe side since our primary aim 
is to oictermine the maximum cost of PI in order to bring out subsequently the 
economic implications of its use at a latqr stage. ^ 



148 ! 



The economics of new educational media 

\ 150 . / 

4. RecurreT^ costs. Since the reproduction time for the operation described 
in these rages is not long enough to warrant calculating a share in 
ENSAC recuVi^nt costs, we merely entered electric-power costs for the 
duplicators (0.3 k\^yl) and the trimmer (5 kWh), the latter consuming 
electricity for only 50 per cent of the operation time. The cost per kWh 
*ix)L Brazzaville js^ 1 6 C.F.A, Francs. ^ \ 

'J. Hourly depreciation cost of premises. This was calculated on the same 
basis as for the production period (see above). Once again, these costs 
are mentioned for the record, since their impact on total costs is 
negligible. Nevprtheless, in a larger operation, such costs have to be 
taken into account, and tliis is why tjicy are shown in the tables. 

Surface area and occupation raU^ of premises were broken down as 
follows: ' /: » 

Typing: expert's room, 81.6 square metresjand 25 per cent occupation 
rate. 

Checking, drawings and symbols i expert's room and meeting room, 
equivalent to 102 square metres and 50 per cent occupation rate. 

Duplication: ENSAC duplicating room, i modular unit, 18.2 square 
metres and 100 per cent occupation rate. 

Trimmer: no data available. 

Stapling: one classroom, 54.5 square metres for one-half of the .total 
stapling time. 

The annual depreciation cost has to be spread ov6r forty-six weejcs, , 
assuming the premises to be used forty hours a week. Tfie hourly/ae- 
preciation rate for the various premises is as follows: typing, 66 CP. A. 
Francs or S0.24; checking, drawings and symbols, 1^5 C.F.A. Francs 
of S0.59; duplication, 59 C.F.A. Francs or S0.21; stapling, 177 C.F.A. 
Francs or So.64.^ 

3.2.3 Distribution costs (see observations on distribution times, abo^) 
Air and rail costs, 118,700 C.F.A. Francs; salary (ojie teacher, one 
month) ^ 84,450; mission expenses (one month), 4L,6oo; Total, 
244,750 C.F.A. Francs. 



3,2.4 Introduction costs , 1^ l 

These are not taken into j:onsideration! The cost of the to^t sheets was 
calculated together with the cost of reproducing the sequences,' since 
they related to an experiment with a specific grqup.. StaflF costs, too, are 
omitted, since the teachers themselves were responsible for introducing 
the courses in their own classes. An economic cost mi^ht conceivably 
be taken into account but, in our view, this would be justified only 
if the project went into general use with a modificatioij of the actual 
classroom structures, both with regard to the distribution of teaching 
staff and the size of classes. 
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3"2.5 Protiiotion costs 

The cost of radio and television tyoadcasting, as recorded in Table 35, 

can be estimated on the basis of the following figures: 

Radio hour, including staff costs, minor equipment and miscellaneous 

costs (electricity, etc.)i^ut excluding depreciation on broadcasting 

equipment: S29\95. 
Television hour, on the same basis: S180. 
Total cost: radio, %2,oy, television, S405. 

These figures are not included in the general table because, first, it is^ 
impossible to produce a more precise distribution of co^ts by type of 
production and, "second, the time per expert devoted to this work 
cannot be estimated. , 

f • ■ ♦ ' 

Conclusion ^ ^ 

This study is more concerned with nlethodolQgy than with raw facts, 
in the case we Have examined, it is true that the data were difficult to 
collate and that calculations had to be made in order to establish^ for 
instance, the costs per hour of the diffefent categories of personnel 
involyed in the project. It seems likely t^t in many cases these costs 
will already have been worked out, which will redjace the amount of 
calculation to be done. We xyere^ therefore faced with the most compli- 
cated case, which may be of interest to the extent that in other cases 
there are sure to be fewer problems. The case study shows what sho^^d be 
looked for, and h6w to do it, in order to arrive at valid cost estimates. 

The costs of programmed i?istruction: 
cojiclusions drawn front an investigation^ 

I. General considerations as to^ method 
•I.I The level of analysis " ' 

A double aura of uncertainty surrounds both the theory and the 
practice of programmed instruction. ' ^ ' 

The investigation made it clear that, the known experiments in 
programmed instruction (PI) were almost invariably a watered-down 
Version of the theory or pedagogical ideal of PI; it showed that PI 
was t)ften used as one of a number of elements in an educational pro- 

I. Taken from a survey cATnt4 out for Unesco in 1975 by D. MiUot, G. Nihan and 
B. Rascra of the Institutc/or Research into the Economics of Education (Dijon). 
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gramme; it also revealed that ^ the majority of PI experiments used 
printed materials as the medium of instruction, despite the wide range 
erf media theoretically possible. These various conclusions can summed 
up by saying that it is difficult to continue to maintain that PI rep- 
resents a highly specific forni of educational method in practice. 

The second aspect ^bout which there is uncertainty is the economic 
aspect,^ which merely reflects, howjever, the situation already referred 
to concerning the teaching aspect. In view of the large number of 
different fornis taken by PI activities, it is scarcely realistic to regard 
PI as an activity which lends itself to a specific, standardized e<^nomic 
approach; tliis would be true only of forms of PI in which care* was 
taken to preserve those characteristics that make PI an entire method 
of teaching on its own. Even in their debased form, however, the PI 
experiments examined require an economic approach which niust be 
more than simply a transposition of the now well-known methods 
applied to non-programmed instruction, which will be referred to in 
this document as^ traditional instruction. It should be stated at once 
that the heterogeneous nature of PI for the purposes of economic 
analysis, apart from, the various forms of the experiments themselves, 
is due^argely to the fact that the execution of an entire PI process requires 
a succession of operations which cannot be reduced to a single formula: 
some of these operations are 'actually a form of industrial activity 
(reproductioQ of materials) whereas others represent a form of educational 
work on a small scale (conceiving specialized programmes). This second 
cause of diversity is the reason why, as will be seen, we have treated 
the subject in distinct phases. 

An important point needs to be stressed right away concerning 
the level of economic analysis to which this work c^n lay claim. Indeed, 
in this respcfef, the reader should not be misled by the use of the terRi 
'costs' in the title of this chapter; such a term does, in fact, carry a 
precise meaning within a specific analytic context Let us develop this 
point further : 

1. ' Cost is considered in relation to either separate or combined^ 

production factors or in relation to a well-defined product; in 
its present form, however, whether considered ,as an activity or as 
a product, PJ is characterized first and foremost by its fluctuating 
boundaries and its variable content. 

2. Cost is a measurement, and therefore an index, of relativity, 
expressing where one quantity stands in relation to another; 
as an^aid to decision-making, cost must reflect the total quantity 

^ of resources extended^ on one activity rather than on another; 
cost is the price of the alternatiye,^ a,nd alternatives are numerous 
in an educational process which takes the form of a succession 
of phases that are interdependent but also capable of integration 

I. By generalization of the, opportunity principle. 
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\<ith other parts of the process (x-type PI versus^-type PI; PI 
versus traditional instruction; PI versus other services). Analysis 
is ma^e particularly difficult in this respect by.the fact that economic 
agei^ with extremely different responsibility levels are to be 
found side by side..^ f 
One of the main functions of cost, should be to act, in conjunction 
wiih effectiveness, as an instrument of compa^on — assuming 
that the problems of defining PPs results and objectives, not to 
speak of the benefits it brings, have been resolved; since its benefits 
and ,output^ have not been systematically Aevaluated^ogethcr, 
costs cannot in this case be expected to servt as an instrument of 
comparison exq^fpt for the purpose of setting tljem directly against 
the total volume of available resources, whicli, of course, ie-essential 
in certain cases. ^ . /* . 

Finally, in view' of the variety of economic aeents involved in PI 
activities, there is no possibility of calculaUng an anonymous, 
*all agents' cost which would disregard the respective roles of the 
various agents responsible and 6he distortions these introdtTce 
n^o cost figures. 

The authwUiave therefore adopted a less normative frame of reference: 
that of dirci:t costs or^in other words, expenses. The data needed by 
the planner to translate these direct costs into real costs are peculiar 
not \.f PI but 'te the more general System of instruction with which 
the planner is familiar and for which he is responsibl;c. In other words, 
this report will be found to contain an evaluation <pf the costs which 
the economic agents involved in programme implementation have 
actually had to bear, to the extent to which these costs represent monetary 
expenditure flows. These evaluations therefore exclude expenses rep- 
ijfSented by the use of resources not specifically allocated to PI but 
necessary for all other forms of instruction (student time, building^, 
overheads) ; in this respect, the financing of these resources constitutes 
an indirect expense as far as the selected level of internationaUzation 
is concerned. r-^- 

r 

,1.2 Uixlizaiion of the data 

In order to show more clearly which direct costs arc concerned and 
hovv they have been calculated, reference must be made to the basic ■ 
statistical data, since^ at this level, it is they which directly affect the , 
choice of evaluation method. 



I. This co-cxistcnce of payers and deciders at different responsibility levels makes it 
more difHcult, in fact, to select an internalization levcJ which is valid for a large 
number of experiments. * 



The economics of new educational media 
1.2. 1 The level of evaluation 

The data collected in the course of the investigations concern an 
extremely wide range of Pf experiments carried out in some ten different 
countries. Twenty-nine experiments in all have been used for the purpose 
of calculating costs. The numbers involve<;|i and the degree of diversity 
(which reflects the diversity found in practice) obviously do not allow 
a true international comparisoli to be made nor a methodical comparison 
between media. In any case, totalling up these experiments and calcu- 
lating the general average cost would have no statistical meaning, nor 
theoretical value, and would therefore be useless for planning purposes 
tu the decision-makers, be they Ibcal, national or international. At the 
other extreme, a strict case-by-case study, however vlaluable it may be 
in other circumstances, is not applicable to an inv^igation carried 
out by questionnaire and requires close and thoroiHjh observation 
carried out on the actual site of the experiment.^ 

On the other hand, the information contained in the questionnaires/ 
as. well as the size of the sample, ^ provides material for statistical 
processing which ^ives an estimate of costs for characteristic groups of 
experiments representing different types of PI. The method of arriving 
at these estimates is similar to that used in the .pedagogical context 
but necessarily gives different results, especially as the limitatiohs 
imposed by the size of the sample mean (hat the tree of alternatives 
offers only a small number of terminal branches. The criteria takerr 
into account in determining a priori t5^pes of PI were as follows: 

1. Economic and legal status of the establishment carrying out the 
instruction. The only factors that are relevant in this connexion 
are those which result in economic attitudes differing from one 
institution to another (management principles, degree of competi- 
tiveness, extent to which subsidized, etc.). For example, a distinction 
can be made between-^private and public enterprises, or between 
profit-making and non-profiting-making enterprises. The nature 
of the i,5^tution's- main activity is also taken into consideratioa, 

- but in this respect only two categories are relevant to thi.s survey: 
educational activities and others, 

2. The population for whom the programme is intended. This is not 
a matter of the different * demographic' characteristics of the 
students^ but of the 'closeness of their connexion' with the institution 

^ providing the PI; a distinction is made, in other words, between 



^i. J. Pocztar and G. Xilian, Les Coats'^' un Cours d' Enseignemehl pro^rajnme en Malhi- 
maiiques moderhes : V Experience d'Afiique Centrale^ Paris, Uhesco, 1974* 
, 2. A sample whose representative character does not, in statistical terms, need to b'e 
-justified or, rather, for which there is no call to deplore the unrepresentative 
character. Indeed, representativeness would be difficult to achieve in that it is nQt^ 
really known who carries out whaV programmed instruction (at least in countries 
where there is no central authority). 
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an 'internal' population (i.e. internal to the institution) and an 
'externaP population.^ 
3. Finally, the- type of material used as the medium of instruction 
dlearly constitutes a third, differentiating factor, over and above 
tte two previous criteria. The media used in the sample were simply 
divided into printed media on the one hand and non-printed 
media on the other. The second category covers the use of computer, 
film,^ slides' or tape recorder by themselves and the use of multi- 
media techniques. 

Simultaneous consideration of the three criteria leads both to cross- 
tabulations which give rise to new criteria and to the elimination of 
combinations which, in view of the composition of the sample or merely 
of economic logic, are merely" dead branches' in the tree of alternatives; 
this tree finally appears as shown in Figure 4. 

Disregarding- the medium of instruction, the experiments fall into 
groups as follows: i (educational) /dsbf^posed to 2, 3, 4 (non-educational) ; 
1,2 (non-profit-making) as opposed to 3, 4 (profit-mking) ; i, 2, 3 
(internal students) as opposed to 4 (External students). 

It will be noted that the private/pub^c criterion docs not explicitly ^ 
appear in the final tree since it is already covered in fact by the other 
criteria. Public educational establishments thus fair into, group i and 
admini5trative departments into group 2. It will be noted, in^this con- 
nexion, that university students and school pupils hav^ been treated as 
internal populations in relation to their universities and schools in the 
same way as the employees of enterprises (as far as the production func- 
-tion is concerned). Sipiiferly^ activities placed in the fourth group are 
those where the PHepresents one of a number of products rnanufactured 
by an establishment and sold by it to another establishment, whereas ' • 
groups 2 and 3 contain institufTons^fwIticK ar^ mainly public in gKOup 2 
a,nd priyate in group 3) which make use of PI for training their own staff. 
This simple tree of PI types (with eight" final terms) thus makes it pos- ' 
sible to use assessment methods suited to the type of experiment undei^ 
consideration and tb interpret the results on a .differential basis as 
recommended by the Unesco worKmg group on educational technology. 2 

1.2.2 Types of costs ' • * 

The same group gave lengthy consideration to the question which type 
of costs it was most desirable (or most urgent) to study and calculate. 

1, The educational level of the group concerned will be brought in suubsequently, 
^long with the variables which affect the "scatter of the results (see Section 2). 
This factor does not in fact belong among the criteria relating to types of PI, 

' which are defined in advance, and it was considered more useful to analyse it in 
the same vvay as the various explanatory variables. \ 

2. J. C. Eicher, Coj/ Effectiveness Studies Applied to the Use^of NeutEducational Medial 
Methodological and Critical Introduction (general repcfrt on the work of the working 
group on information exchange on technical and economic studies related to ' 
cdiipational technology), Parish Unesco,' 1975. 

• 
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Programme carried out by a non-profit-makipg educational 
establishment for internal population. 




Programme carried out by a non-profit-making establishment, 
whose function is not primarily educational for an internal 
population. 



'Programme carried out by a profit-making estpblishment, 
whose function is not primarily educational, for an internal 
population. 



Programme carried out by a profit-making establishment, 
whose function is not primarily educational, for an external 
population. 



Printed media 

1 • 



1.2'' Other media 







media 



2.2 Other media 



3.1 Printed media 



3.2 Other media 



4.1 Printed media 



4.2 Other media 



Fig, 4. Txpes of programmed-instruction experiment. 



1 ^ 



Programme carried out by a non-profit-making educational 
establjshment for an internal population. — 




1J Printed media 



1.2 Other media 



2' 



4 Programme carried out by a non-profit-making establishment 
Whose function is not primarily educational, for an internal 
population. 




2.1 Printed media 



2.2 Other media 



Programme carried out by a p7ofit-mak|ng establishment. 
Whose function is not primarily educational, .fojr an ioternal 
population. » 




3.1 ' Printed media 

3.2 'q^^ media 



Programme carried out by a profit-making establishment, 
whose function Is not primarily educational, for an external 
population.^ 



4.1 Printed media 



4.2 Other media 



Q '^ypes of programmcd-instruction experiment. 
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Using a taxonomical method, the group differentiates between * eco- 
nomic', *technicar and ^financiaP costs. ^ Realizing the difficulty of 
classifying economic costs ('fixed', 'invariable or ^variable'), the group 
suggests ignoring these and concentrating on the other two types. It also 
recommends the adoption of terms that are as universal as possible for 
use in the calculadon of costs. The authors of the present report have 
therefore borne this recommendation in mind, and the implicadons of 
this will be indicated below. ^ 

,The arrangement of the questionnaires themselves makes it pos- 
sible to analyse an entire PI process in the follo\^ing phases: pre-pro- 
duction; production; promotion; reproduction; distribution; implemen- 
tation. ' 

Ever>' complete PI sequence, in theory, passes through these successive 
technical phases which consdtute a logical and condnuous development. 
Calculating separate costs for each phase is justified, in our opinion, by 
the fact that the factors which determine costs arc of a technical nature^ 
and that they may in fact differ gready from one phase to another. The 
main factors which cause costs to vary arc, a priori^ the size of the pro- 
^ gramme and the number of students. 

Furthermore, within a programme's developmeM there are inter- 
actions between phases, of course, but also a certain degree of autonomy; 
production costs, for example, exert only a.very marginal influence on 
*rcpro(iuction costs, while the latter do not directly affect implementation 
costs. " ' , ^ 

What is more, although producdon, reproducdon and udlization 
constitut^^ part of the^functioning of PI, pre-production an5l,pr9n)odon 
are in practice optional, which "explains the scarcity of informadon 
concerning them. - % 

These three consideradons led us to concentrate our analysis on the 
^ producdon phase (which, with the exception of ceVtain calculations, will 
include pre-producdon operadons) 'and, to a lesser degree, on the 
reproduction phase; there is in fact little information available on the 
latter and it was not , possible to carry out as detailed an analysis as that 
made of production. 'Finally, only a few sparse data are Mailable con- 
cerning the other phases and it was not possible to base very significant 
evaluadons on them. The lack of stadsdcal data on these phases indicates 
that they are thought of, by most of those responsibly, as being 'free', 

1. 'Accounting' costs were unanimo^usly agreed to have little relevance from an 
analytic point of view. 

2. The first point to note concerning these classifications it that, from a theoretical 
point of view, there is no such thing as costs which are ^technicar o.r ^financial' 
in themselves and that true costs ate not anonymous (see Section 1. 1 ) ; by different 

''tiating between financial and other costs, the group was therefore merely recogniz- 
irig the fact that in any form of cost evaluaUon it is necessary to identify the 
source of the funds. ' ^ 

3. Using' the term broadly to include pedagogical costs. - 
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and this, of course, would result in costs being underestimatytid, at a 
higher level of internalization than that selected ibr this survey. 

Is it possible to total the costs for different phases? The same factors 
which cause costs to var> from one phase to another (number of students, 
•length of programme) could enable technical costs to be totalled in the 
form of a plane in three-dimensional space (cost/number of students/size 
of programme). But this would need a far larger number of experiments 
than were available on the basis of the investigation^ and it will therefore 
not be Attempted since its result would be of little value. 

Another decision which had to be taken in order to determine the 
t>pe of costs to be evaluated concerns the definition of resources to be 
taken into account. In view of the data available and- the approach 
adopted (partly as a result of these data) , the calculations relate mainly 
to stafTcosts, the cost of materials, and equipment costs. 

This sub-classification was made possible by the amount of detail in^ 
the questionnaipes. 

The questionnaires were also designed to furnish details of two 
other items of expenditure: overheads and the cost of buildings. Here 
again, as far as the latter are concerned, the available data conspire with 
considerations of logic to prevent the calculations from being based on 
anything more than arbitrary estimates; the fact that no cost is appar- 
ently incurred in respect of buildings that are used by turns for different 
pprposes arid are not specific to PI, being neither repted nor built for 
that purpose, is certainly worth emphasizing, but assessment of the true 
cost can properly be made only at national level and by -authorities 
possessing aa:urate information on thg alternative uses to which such 
premises arc put. , - 

Speaking generally, a point which needs to be made is that, in the 
majority of cases \ihere absence of data indicates that those responsible 
consider resources to be free, it may be, inferred that the resources in 
^.fluestion are used for more than one purpose and that, as far as those 
people are concerned and in a strictly educational context, PI entails no 
specific expenditure. * « 

Irv the absence of fuller information, the same would seem to apply to 
overheads and pupils' time.^ 

v. 

1 . Qjaite apart from^the difficulty created by the diversity of the operations performed 
(see Section i.i). * 

2. Whether school-age or adult students. In any case, the cost of working time lost 
is not known. Inform<^tion concerning this item would certainly be very interesting 
since as R. L. Brennan draws to our attention (*A Model for the Use of Achieve- 
ment Data and Time Data in an Instructional System', Instructional Science 
(Amsterdam), Vol. 4, No. Q, 1955)5 students represent a major clement in 
programmed instruction, in other words, in any educational process, student 
time also constitutes an expensive item, the cost of which varies according to th? 
educational method used. It appears to be accepted that less student ti^e is 
needed to learn a given subject than with traditional instruction. Oa this subject, 
see D. Rogers and D. Jamison, * Economic and Educational Technology in the 
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1.2.3 Units of cost 

The choice of units to be adopted for assessment of the costs of an educa- 
tional technology will depend on the technology in question just as it 
depends on the phases of the teaching process itself The problem of units 
of cost, like that of types of cost, cannot be solved merely by means of a 
universal grid. 

First, as far as PI is concerned, what monetary units should be used 
to express costs which have been calculated separately for each phase? 
Cost per pupil, fre<^uently used in evaluating traditional instruction, 
cannot be used here precisely because PI makes it possible to serve widely 
differing numbers of pupils for the same production costs; the cost per 
pupil, therefore, although very significant as far as reproduction is 
concerned, is no longer relevant in connexion with production. Instead, 
therefore, it was decided to use cost per hour^ which has the advantage 
that one can use it for each phase o\ PI;i this ifieans, however, that an 
hour of mathematics is equated with an hour of languages of an hour ^of 
marketing. While this may shock the pedagogue*, it is quite reasonable in 
ei:ono;nic terms and almost unavoidable in an-y attempt at empirical ' 
evaluation; we consider that it can more easily be justified than the 
always unsatisfactory attempts to apply differendal weighdng. 

The unit originally selected, in fact, because it was felt to be more 
*meaningfuP, was the student-hour; it was finally abandoned for the 
production phase because it was soon found to inhibit comparisons and, 
^'f^;^^^^ are precisely what the planner 

.n^s. tWng fliis^unit, in point of fact, ten programme hours for one 
student ^i^^ ^q^ual to. one programme hour for ten students, which is " 
both pedSgogically and economically unacceptable. This problem is 
rendered even more, acute by the existence of highly^different media' 
with considerable variations, which the student-hour cannot allow for 
in their utilization, rates. 2 * ' 

The difficulty of Selecting a unit is merely the corollary of the 
uncertainty that exists concerning the product of PI, which tends to be 
different- from ^one phase to another, consisdng of the preparation of 
teaching material in the producdon phase followed 'by the reproduction 
of that material and finally by the production of teaching hours. 



Unite^^ States , m: Scanlon and Weinberger (cds.). Compiled Bibliography on 
Improving Productivxty of Schpol Systems Through Educational Technology, Philadelphia^- 
Pa, Research for Better Schools, Inc., 1974. There can be no question of attempt-T 
mg to quantify this item in this survey, but it should be kept in mind for thc^A, 
.following section on.units of cost and also in connexion with the interpretation V 
of results and any comparison with the performance of other educational methods,. 

1. All monetary costs are expressed in United States dollars at the- 1974 rate. 

2. In the case of PI- based on printed media, for example, there is no means of 
knowing how many times the books are used. (The same is triie conccrnini? 
exercise books.) ^ - - 
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The same difficulty arises as soon as an attempt is made to separate 
fixed from variable costs; in the production phase, the length of the 
programme is the sole factor which affects costs, w^hcreas it is only one of 
the factors— together \yith the number of students and the frequency of 
programmes— affecting reproduction costs. 

In view of the criterion of student numbers, it was therefore decided 
to consider production costs as being fixed and reproduction costs as being 
variable. In reality, there is no such thing as a truly fixed cost in relation 
to the two variability criteria. ^ • 

Second, is it possible to avoid these various difficulties by selecting 
non-monetary units ? The alternative we have m mind is that of costs 
expressed iii terms of time, on which great hopes are often pinned. The 
idea is that expressing costs in this way has the merit of being simple 
(which would reduce the number of c6st-measurement errors) and also 
lends itself more readily to comparisons (between types of media, types 
of instruction and even between different countries). / ^ 

it would accordingly be sufficient, by means of aiV operation similar 
to task analysis,- to record the production time required for the prepara- 
tion and utilization of programmes, and to use this general* equivalent 
for the. purpose of making direct comparisons between experiments. 

Enthusiasm for this method of expressing costs, however, should \k 
tempered by the fact that it invdves several problems: 

1. It does not eliminate the difficulty of evaluating the unit content: 
IS one hour of a psychologist'^ time worth the same as one4iour of a 
highway-code monitor's time? An affirmative reply to this question 
can lead to anomalous results and is, in any case, no improvement on 
the assumption made for the purpose of calculating in monetary 
terms; a negative reply, on the other hand, calls for the application 

^of'a weighting procedure which involves comparing salaries, i.e. 
those very monetary units it was hoped to avoid. ^ 

2, Expressi!% costs in terms of hours cannot change the fact that there 
are several successive phases, each with different products: input 
hours for the conception, production and— to a minor extent— ^ 
repr9duction phases and output hours, defined as constituting the 

^ pro^amme'$ duration, for the programme-operation phase. 
The hourly cost calculations are ^ill concentrated mainly on the pro- 
duction phase, since that is the phase for which there is the most informa- 
tion available to make the figures meaningful, and it is the only phase m 
which the mode of utilization of resources really corresponds to the 
concept of hourly inputs. 



I In these circumstances it was decided to adopt the first 'solution' for the purpose 
* of the calculations; in order to avoid this drawback, the figures are left as aggre- 
gated (covering all professional categories). ' ^ 
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2. .Results - 

Following the general methodological principles stated above, we shall set 
^trtrt separately the evaluation for each successive phase of PI development. 

2. 1 Production ' * 

2.1. 1 Monetary costs ' 

Bases for calculation. The total monetary costs of the production phase 
(Qsing the term broadly to include the pre7production phase) arc first 
of all calculated without making any distinction between the various 
sub-phases: pre-production, preparatory phase, realization and valida- 
tion. ^ • %y 

^ There are ihrcc preliminary points to be made • . 

First, many of the educators questioned make no distinction between 
pre-production (or feasibility) activities and the preparatory phase;, 
because of this they do not show the costs separately — which was 
another reason for incorporating the feasibility study in the pro- 
duction phase. ' ^ J 
Second, the questionnaires show the cost of training the start responsible^ 
for the programme in the pre-production phase, with the 'option* 
of including them in the production phase, and this also justifies 
combining these two phases. 
Third,, a final justification is afforded by the fact that it turns out to be 
usually the same staff who are responsible for carrying out or " 
supervising the various production sub-phases, which means that 
separate calculations for each of the sub-phases would be somewhat 
arbitrary.^ ' ^ „ — - 
Before setting out and commenting on the results obtained, meption 
must be naade of two other methodological problems relating to the 
method pf calculating capital expenditure and, in particular, to the 
method of dealing with amortization.^ 
I . In line with the approach adopted, no attempt has been made to calcu- 
late interest in evaluating this amortization; such interest would, in 
effect, constitute an opportunity cost in respect of the resources 
invested and, while the existence of potential alternative uses is not 

I. This b the procedure employed by R. Layard and M. Oatey, who suggest making 
an over-al! calculation of master costs. See: R. Layard and M. Oatey, Cost- 
effectiveness of the' 'New Media in Higher Education', Bgtish Journal of 



2. In calculating the figures, no account has been taken of what is in fact more 
a theoretical than a statistical distorting factor: that caused, "in the case of pro- 
grammes (or parts of the PI system) which are bought or sold, by the inclusion 
of profit margins in the purchase price (of inputs) or the sale price (of products). 
Any attempt to evaluate this distortion would in the present context bje dispro- 
portionate to the degree of precision of the data. , 

3. This point is equally valid for subsequent phases of the programme. 
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denied, the cost offorestalling them cannot theoretically be calculated 
except 2^ p^Ft of^ cost-effectiveness study. It is assumed in this 
"respect thftf 'ther(^^re no alternative uses for the money invested. 
Obviously this-gtpplies particularly in the case of public investment. 
In an^event, since the institutional settings in which the experi- 
ments Were carried out were extremely diverse, the heterogeneity 
of the markets represented in the sample makes it impossible to 
determine such alternative uses and hence to determine the amount 
of interest that would have to be imputed to take account of them. 
Furthermore, it has to be assumed, from the information available, 
that the equipment has been purchased outright rather than by 
borrowing — an assumption which is reas5nably realistic in that the 
equipment, except in the rare cases of computer-assisted PI, is 
made up mainly of inexpensive items.^ On the basis of this assump- 
tion, therefore, there is no need to calculate the interest charges 
which would have arisen from a credit purchase. Variations in the 
values of national currencies, on the other hand; have been taken 
into account, and for this purpose all expenditure has been expressed 
in dollars at the 1974 rate of exchange, by applying the appropriate 
deflaters. 

2. A second methodological poiMin regard to the equipment remained 
to be- settled, i.e. the problem how also to take iVito account it^ 
utilization rate. In so far as certain machines are not used full-timd 
for PI (and this holds gc5od for all phases of the programme), the 
reason is often that they are allocated to other teaching activities 

. --(whether of a technological or of a traditional kind). Rather than 
maEr"complex calculations for imputing the amounts concerned 
(which would have been out of all proportion to the quality of dat^ 
availably), it was decided to produce two types of alternativ^ 
results: the first have been calculated pro rata to^he total length of 
time the machines were in use in the establishment; the second^ 
which arc more normative, have been estimated on the assumption 
that the equipment was used entirely for PI activities^ with a flat 
utilization rate of i ,880 hours per year. . , 

Average total costs. Going on from the costs of each experiment^ to 
average costs for the different types of PI gave rise to a new method- 
ological difficulty concerning the way to calculate these Averages. 
After establishing weighted averages taking the final duration of the 
programme into account for each experiment, it became apparent that 
this process could produce misleading costs per hour and that it would 
be better merely to calculate th^ averages on the assumption that tHe 

1. This shows that PI has not' yet reached the 'industrial* stage. j 

2. Arrived at by interpolations based, in the absence of certain data, on the charac- 
teristics of each type of experiment. 
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Table 43, Hourly production costs (-^ = coefficient of variation), not adjusted 
for duration, in 1974 United States dollars 

Group Programme Staff cost Cost of material ^ Cost of equipment ^ 

\ Amount ^ Amount V Amount ~* 



I.I 8 h 2oSpiin 

)i-2* 2 h SS^in 



• 2 



2,432 0.6 83 0.8 3.5 (1.8) 

. '5»566 i.o 1,251 1.4 104 f53) 

1.2 ihsqmin 12,024 i-4 216 i.o 82.1(41.1) 

1 5hi2min 9,937 1.3 730 1.9 61 {31) 

2.1 20 1130 mm 1,501 1.4 299 1.5 9 (2)' 

2.2 - 3iho7min 2^I33 0.9 465 0.9 2.7(1.9) 

2 24h28min 1,731 1.2 360 1.2 ^.7(2) 

3.1 5h3omin 429 1.9 78 1.7 2.1 (i) 

3.2 ihoomin 732 ^0.5^ 174 0.6 19 (9.6) 

3 4hiomin 516 2.1 106 1.7 7 (3.5) 
4.1 i5hoomin 3,396 0.8 42 0.8 13 (6.5) 
4^2 ^ 3hoomin, 1,155 o 200 o 6.3(5) ' 

4 nhoomin 2,646 0.5 95 0.6 10.9(6) 

1. The first figure represents actual utilization, the second (in parenthes«) a flat annu 
ra^e (i ,880 hours). ^ . ' 

2. Including computer-based experiment. 

3. Excluding computer-based experiment. 



Table 44. Average hourly production^costs in 1974 United States dollars 

< ' ^ Staff cost Cost of material Cost ^equifitnent ^ 





(0.6) 


I.o 


(0-9) 


1.3 


(1.3) 




(1.5) 


1.2 


(o-9) 


05 


(0.7) 


1-4 


(0.8) 


1-9 


(1.9) 


0.5 


(0.5) 


1-7 


(1.7) 


0.8 


(0.8) 


0 




0.8 (o.iB) 



Cost per hour 4,152 658 23.7 (11) 

Coefficient of variation (^) 2.7 2 3 (2 3) 

I. Equipm>nt costs: the first figure represents actual utilization, the second (in parentheses) a flat 
annual utilization rate (1,880 hours). ^ y 



T 



experiments were equivalent and thus each carried the same weight 
(Table 43), . ^ 

The over-all results, i.e. totalled for the whole sample, as they 
appear inTabIc44, must be used and interpreted with caution, asJs 
clear from their coefficients of yariation; they can thus scarcely claim 
to be more than quantitative approximations but are none the less 
valuable for making comparisons between diflferent forms of technology 
and between different types of PI and different media. In order to make 
such comparisons, it is in fact necessary to gain a better understanding 
of the true significance of these figures. 

This is why, before proceeding further with the calculations, it 
is necessary to look for a moment at these total figures. 

The first conclusion to be drawn from these results is that the 
industrial character of PI is not evident in the production phase, which 
i^, on the^cofitrary, to a large extent 'labour-intensive': concei'viHg and 
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Table 45. Cost of each item as a percentage of average hourly costs (averages 
not adjusted) in 1974 United States dollars 



Type of PI 


Total average 
cost per hour 


Staff costs 

(%) 


M^rial costs Equipment 
(%) COSU (%)^ 


I.I 


2,518 


96 


3 ^ 


1.2 


l6,92j^ 


92 


7 I " 


I 


10,748 


92 


7 « 


2.1 


1,809 


83 


16 I 


2.2 


, 2^600 


82 


^17 I ' 


2 . 


2,097 


82 


«7 I 






84 


15 I 


3-2 


925 


79 


19 ' 2 


^ 3 


629 


82 


17 I 


4.1 


3,448 


98. 


I I 


4.2 


1,361 


85 


14 t 


4 


' 2,750 


' 96 


3 



Calculated on the basis of actual utilization. 



writing the programmes has to be done by staff wfio are both aca- 
demically and pedagogically specialized, not to mention the purely 
technical skills required for using complex media.J, Thus, on average, 
85 per cent of production costs is accounted for by salaries, compared 
with 14 per cent for material costs^and only just over i per cent for 
capital expenditure. This cost distribution is not affected by the method 
of calculating averages nor, by and large, does* it vary much for the 
different types of PI (see Table 45)'. 

If we regroup these types in thp manner suggested above, we can 
then 'examine more closely the scatter 5f the results for the different 
groups, as can be seen in Table 46. 

While the marked general scatter of costs clearly confirms our 
initial assumption, i.e.^that PI has a multiplicity of forms and types of 
content (as is also shown by the differences in programme duration), 
it is alsa possible to discern som6 interesting trends. First, sy«tematic 
observation of the extremes makes it possible ^to distinguish two types of 
experiment: ^ ^ * o- * 

I. At one extreme,, PI /which is provided for students in public edu- 
cation establishments, using other than printed media, has an 
^ extremely high production cost in comparison with the other 

"--rr^e ratio of material costs to staff costs is certainly consistently greater for PI 
using non-printed* media than for PI using booklets, but no parallel trend can 
be discerned where equipment costs are concerned. This demonstrates very 
clearly the complementary relationship between labour and capital at the pro- 
duction stage: forms of technology using complex hardware (tcachmg machines, 
• computers) are demanding in^ regard to specialized labour^ at least during the . 
progranimerconception stage. ^ s . - ' 
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Table ^46. Average hourly production costs by groups of PI types (averages' not a^usted) in 1974 United States dollars 



Criterion^ 



Programme i 
duration ^ 



Staff 
costs 



Material 
costs 



Equipment ^ 



Typ^ of establishment 



Function of establishment 



Student population 



-Profit-making (3^ 4) 
Non-profit-making (r, 2 



6h j Hourly cos^- 

Coefficjent of variation 
ly h \ Hourly cost^ 

^ Coefficient of variation 
n 12 mm hourly cost! 
- ■ ' 1 Coefficient of variation 
Mainly other tha)i educational 15 h 10 mirs Hourly cost 
i (2, 3> 4) . ^ Cocfficien^if variation • 

15 h 30 miq Hourly cosT.^^^ ' 

^ J Coefficient'of variation 



Mainly educational (i) 




Medium of instruction 



icajum 01 ins^i 



Internal (2, 3)^ 
External (4) 

Printed media (1, 2, 3, 4) 



n h Houi^y cos^t 

^ i Cocfficicnti'of variation 

' t2,h 46 mii^ Hourly cost ^ 

^ \ ' 1 Cocfficicn| of variation 

Other media (i.'a, 2,2, 3.2, 4.2) 12 h^o min Hourly co^t^ 
V ' I variation 

1. The first figure represents actual utilization, the se<iond (in parentheses) a flat annull utilisation ratc^fteSo hours), 

2. .In the strict sense, i.e. including ^hool pupils and university students. i 



i 

! • 



8;> (4-3) 
1.2 (I. I) 

27-8 (13.3) 
2.2 (2.4) 

(3>) 
(■•5)? 




a 65 
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action costs by groups of PI type| (averages not adjusted) in ,974 United States dollars 



Programmcf 
duration 



otart 


Material 


Equipment^ 


costs 


costs 




102 


S-i < (4-3) 


J. 4 


0.0 


1.2 (i.r) 


4>922 


512 


27-8 (13-3) 


1-9 


2 


2.2 (2,4) 


9>937 


750 


61 (3O 


* 'O 


I Q* 




1,456 


237 


/7-3 (3) 


1-3 


1-5 


/ 1-3 (1.2) 


1,258 


261 / 


6.8 (2.6) 


1-3 


1-5 


1-3 (1.3) 


2,645 . 


95 


10.9 (6) 


t 0.9 ^ 


0.8 /- 


— e.9 (0.7) 


1,573 


166 I 


^ 6.5 (2.2) 


1.2 
^6,674 


1.9^ 
674 


1-3 (1.2) 
43 (22.2) 


1-7 


1.8 


1.8 (1.8) 



naking (3, 4) 
ofit-making (1,2) 
f educational (i) 



6h 
17 h 



Hourly cost , 
Coefficient of Variation 
Hourly cost 
Coefficient of variation 



5 a 12 min Hourly cost 



Coefficient of variation 
other than ^ucational 15 h 10 min Hourly cost 

.Coefficient of variation 
15 h 50 min Hourly cost 

Coefficient of variation 

1 1 h Hourly cost 
• Coefficient of variation 

1 2 h 46 min Hourly coat 
- y Coefficient of variation 

media*(i.2, 2.2,3.2,4.2) -i2h5omin Hourly cost 

Coefficient of variation 

tion, the second (in parentheses) a flat annual utilization rate (1,880 hours) 
pupils and university students. 



1.4) J 
»i (2-. 3)' 

V 

al (4) 
media (i, 2^3, 4) 
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experiments— about eight times greater than the average for the 
remaining experiments. In actual fact, this group includes a Pf 
expehment carried out exclusively by computer means;, this exper- 
iment is the only one in the sample .to which this applies and 
greatly increases the average figure, of costs for this type of PI, 
even though it cannot be considered statistically abnormal in 
relation to the other npTn-cOmputerized or semi-computerized 
muki-media experiments. 
2. At the other extreme, the cost of programme producdon for in- 
servicc training in private firms is roughly eight times less than in 
^ the other experiments (whatever medium of instruction is used). 
This first conclusion shows that one of the factors which determine 
the cost of PI IS the way in which it is used— as a small-scale experimental 
tool or as a regular training instrument. In the first case, it must be 
considered as much a form oY research as of instruction, even if the 
acnvity takes, place in a nominally educational establishment, and the 
, high costs must be attributed to various factors which are inherent in 
experimentation and innovadon rather than to |Door management of 
resources. In the second case, PX is totally integrated into a well co- 
.ordinated and well tried system of training activides and is used wfth 
greater frequency and for a larger number of students. 

^ It may indeed be assumed that, where PI forms part of in-service 
- training in firms, it has a distincdy recurrent character; its cost, more- 
over, form^ parti the, vy^es bill and; as such, is kept as lowcas 
possible by the firms concerned. The same considerations cannot apply 
to recurrent in-service training provided in non-profit-making (admin- 
istrative) establishments,^ where programme-producdon costs are in 
fact (ound to be slightly higher. The production "cost of programmes 
used by firms for outside students are higher again, and this \s due to 
the fact that these firms, as sellers of Pi, probably tend to overestimate 
their costs.^ 

As pi\)duction costs consist mainly of staff costs, the low level of 
these costs,^ when they relate to in-seryice training in firms, suggests 
•that this training— at least as far as the programmed part is concerned— is 
of a specific nature.^ In other words, the programmes in-question cover 
technical skills peculiar to the firm or industry and can be conceived 
at minfmum cost by internal staff with the (relatively minor) assistance 



Either directly or indirectly, depending on national regulations. 
This overestimation is not due to any bias in the replies to the questionnaire 
but reflects the differing degrees of internalization ^o which attention was drawn 
at the beginning pf this report; it also illustrates the Tact that i commercial 
producer is less likely to make the mistake of considering inputs to be free. Any 
over-All estimation of costs is therefore not in absolute terms but obviously in 
•relation to assessments made^n a non-commercial icontext. 
Sec: G. S. ^ckcv, Human Capital: a Theoretical and Empirical Analysis, with Special 
Reference to Education, New York, N.V., Columbia University Press, 1964^ 
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Fig. 5. Total production cost in relation to programme duration. 



^ of PI technicians from outside the establishment; and this certainly 
seems to be borne out by the. titles of the programmes in question/ 

Variation factors. After this rapid survey of the production costs of the 
different types of PI, it^ is now necessary, to specify these costs 'more 
precisely and to identify and bring out into the open the variable 
"factors which have until now remained implicit but whose influence- 
can be guessed at. 

Final duration of programmes. It can be seen from correlation tests 
and from the graph in Figure 5 that there is a link between the duration / 
of a programme (output in hours) and the haurly cost of its production;, 
this link corresponds broadly to what migfit1)e expected in accordance 
with the principle of economies of scale, i.e. a decrease in hourly costs t 
as programme duration increases, but this decrease is both irregular 
and ultimately not sufficiently significant! for it really to rank as an 
application of this prinfciple. . . ' 

There is no reason' to feel doTj/ncast about this; on the contrary, 
it provides a.timely warning against unverified application of the concept 
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of economies of scafe and against the confusion which all too frequently 
occurs between this concept aftd another law of classic economics — that 
of diminishing returns. \Ve would remind the reader who is not anj, 
economist {hat an economy of scale is an increase, in output* which is 
proportionally gce^ater than that of all the factors making up the com- 
bination. The law of diminishing' xeturns is very different: this states 
that * if increasing amounts of a variable facior^re applied to a fixed quantity 
of the other factors^ the amount added to the total product by eacH 
additional unit of the variable factor will eventually decrease.'^ 

Adjusting ^production costs, however, in relation to tfae hourly . 
duration of the finM programme does not, stricdy^ speaking, give a true 
reflection of either phenomenon, since production, although a decisive 
factor, on the one hand does not represent the entire combination of 
elements and, on the other, does not in itself constitute a producti6l> 
factor in respect of the final product: a sirigle phase of the production 
process canaot, be identified either S^^lth the process or with its inputs. 

In less* technical terms, the following two provisional conclusions 
may be drawn; (a) current *PI experiments indicate that, as far as 
production is concerned, the gains accruing from more intensive use 
(in terms of programnie duration) of PI, although possible, are still 
fairly limited — the performance achieved by teaching and technological 
skills in conceiving the programmes dhts not increase perceptibly unlesS.» 
the duration of the final programme exceeds a threshold value Which 
^may be set at about six to eight hours ;^ (b) froni a methodological point 
of view, there arises, in addition to the aforementioned considerations, 
a danger of confusion wheli comparing the final output and the cost 
of intej-mediate production phases if ifnits are used which take on a 
different meaning according to, the level at >vhich they are applied. ^ 

The wide, scatter of the results — wider than can be explained by 
the variables explicitly taken into account — makes it desirable to give 
a fuller description of the PI^ experiments which make up tire sample 
in order to try to discover how far this scatter of production costs is 
related to the differences (or similarities) between the experiments 
and classic PI. . . # 

Since no great assistance, in this case, can be derived from the 
final duration of the programme, we shall turn to the circumstances 
in which the programmes were introduced and, first of all, to the stag^ 
in their construction. 

, Existence of a pre-production phase. Classification of the experiments 
in accordance with the presence or absence of this phase and the corre- 
sponding calculation of production costs after deduction of pre-production 



I. R. G. Lipsey, An Introduction to Positive Economics ^ 3rd cd.«, London, Wcidcnfeld* & 
NicolsOn Ltd., 1973. / ^ 
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' TXble 47. HourljA productio/i costs (excluding pre-production costs) in 1974 
UnitdT States dC)llais, according to^wjiether or not a pre-production 
^ phase ha^ taken place* ' \ . ^ ^ v 



Type of PI 



3-1 



Experiments which include 

. a pre-production stage 3,545 2,396 2,615 

Experiments which do not include 
a pre-production stage 721 720 ^ 1,640 

I Averages not adjusted The costs comprise staff costs, material costs and equipment costs [the , 
last being calculated on the basis of actual utilization). This table contains only those types of PI 
which can be divided sufficiently evenly into experiments containing a pre-production phase and 
those which do not contain such^ phase. ~ 



7,493 
925 



costs (Table 47) reveals a much sharper contrast, in fact, than that 
ghown by the preceding factors; in cases where a complete feasibility 
study was carried out,^ the strict production costs, i.e. excluding the^ 
co^^o0ihat study, are on average five times greater than when no such 
stuoy has been carried out. What is more, the former category includes^ 
a large number of educational establishments -(type i). 

In so far as the execudon of preliminary, independent feasibility 
studies can be^ considered an indication (it'not a guarantee) of the 
PPs authenticity, .these results show that the PI '^experiments- which' 
are least expensive to produce are those whicTi appear to depart furthest 
from the basic PI formula; experiments, realized" by establishments 
which have carried out pre-production work are also those which 
included the largest component of labour specialized in the production 
of PI sequences. | • , ^ 

^'Aithoiigh prf-producdorv costs per programme hour show a par- 
ticularly wide scatter because of the difficulty of idendfying such costs, 
they nevertheless appear to occupy a fairly large place in total prh-r^ 
duction costs (accounting for about 18 per cent of these costs). 

The replies provided in the investigadon suggest that the existence 
of preliminary studies tends to be associated with experiments using 

1 . In the cluster of points represtnting -hourly production costs as a furjction of 
programme duration, differences in types ';of PI and even in types .^^edium 
are seen to exert a l^ser influence. ' , 

2. R. Layard and M. Oatey, having described: the presentation-hour as * the natural 
unit of output', arrive at a very similar conclusion when* they turn to the question 
of comparisons between- media. 1 ' 

3. That is, in those experiments where the questionnaire shows costs separately for 
this sub-phase. 
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Table 48. Hourly pre-produttion costs (averages not adjusted) in 1974 United 

• * ; States dollars • . , . , 



Type of PI 


Printed 
media 


Other 
media 


Type of PI 


Printed 
media 


Other 
media 


I 




2,Ol8 ' 


3 


4,955 




2 


797 


454 


4 


471 






















Total 


1,474 


1,496 
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printed media, but estimates of the cost^of these studies (Table 48) 
appear to be independent of the type of media — or, more precisely, 
the available dataware insufficient to reveal the form of any corrcla^tion 
which may exist. ? 

It is reasonable to assume, however, that the cost of pre-productio% 
tends to depend on variables relating either to the size of the studenf 
population to be catered' for or to the type of medium, considered as a 
factor of the cost of the other phases of production rather than in 
relation to the pre-production phase jitself. 

Validation procedure. A second possible indicator by virtue of which 
an experiment.can be identified as fulfilling the requirements of a pro- 
grammed graded-learping operation is the existence, at the end of the 
operation, of a validation procedure which consists in testing *the value 
of the programme ih the context of norifial use, which may well be 
different frdm the experimental context'.^ 

The indirect impact of this procedure on production costs can be 
measured by calculating these costs ^or sub-groups of experiments, 
depending on whether or not they incorporate such validation: estab- 
lishments which have- carried out a comparative evaluation, $4,407; 
establishments which have not carried, 0^ a comparative evaluation. 

The slightly higher production costs for^cqmplete programmes * 
is another instance of the phenomenon referred to above: the est^- 
lishments with the lowest costs ar*e those which consider themselves 
the least abound by PPs normal limitations and, in particular, by the 
need to carry out time-consuming pre-production and validation phases. 

Evaluation procedures at the end of production, where they exist, 
are so elosely integrated in production that it is exceedingly difficult to ^ 

1. M.^de Montmolin, V Enseignement Programmi, Pans, Presses Unlversltaires dc 
France, 1971.^ (Que Sais-je?^ No 11 71.) 

2. The majority of validation* procedures arc carried out for programmes using 
printed media. Comparative validation is taken to mean a comparison between 
the* results of traditional instruction acrid those of PL According to the investiga- 
tion, it is carried out only fairly infrequently. Evaluation of the effectiveness of 
Pi's actual results is more frequent and shows generally very high success rates 
which approximate to those expected (an 85-90 per cent success rate). 
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assign a cost to them, as shown by the confused data on this point in^ 
'the questionnaires.- Apart from validation operations in the strict sense 
(sample checks carried out on a pilot group of students required for the 
tests) which ^re in iiny case very rare, validation, in the way in which 
it appears to ])e carried out in practice, does not require the use of staff 
other than that employed on throver-all production; all in aH, validation 
seems to amount to a routine activity afi'd can therefore be expected 
not to entail very large extra costs. 

In reality, as far as can be gauged from the figures, the costs of the 
validation carried out at the end of the -production phase fall into^two 
groups on either side of an average of 15 per cent of the total production 
cost. In the first group, the validation costs are well below 10 per cent 
of production costs; this group consists essentially of educational estab- 
lishments and PI .experiments using pribited media. The use of low- 
paid or unpaid labour (students for the pilot groups) probably explains 
the presence of these establishmeritsjn this group, while printed media 
are obviously inexpensive to use. The second group, consisting of the 
other types of establilshment using more complex media^ show \airdation 
costs of the order of 40 per cent of production costs. 

Hence, when it exists, which is rarely, especially in type 4 exper- 
iments, validation is a fairly expensive operation, which explains why it 
tends to be practised in situations where its cost is not visible (public 
establishments). ' ^ 

Use of Plas a complete system or sub-system. Another question capable 
of providing information on Pi's specific importance as a teaching 
method was. that relating to^he use of PI as a complete -system or as a 
sub-system (in j-ejation. to a more comprehensive set of leaching 
methods). In point of fact, the confusion caused by this question rules 
out any 'precise^ interpretation of the answers, except perhaps ,that 
experiments in whicTi PI is looked upon as a system in itself indeed 
have higher production costs ($6,585 per hour) than those in which 
it is part of a larger system. This is a further indication of the fact that 
genuine PI which constitutes, a self-sufficient process entails greater ' 
expenditure.* ^ ^ 

Associated indirectly with this, the amount of ^seniority' enjoyed 
by PI in each establishment was checked agaim/its production costs. 
The dates when PI began to be a fulfy operational experiment are too 
close together to have had an effect ogi costs of possibly to bring about 
a reduction in costs after a longer period of operation.^ 

Research work in the PI field. In similar vein, a test was carried out 
on the possible influence of this on the total cost of production.* Despite 
the fair number of questions on this subject in the' questionnaire, it is 

I . There is, incidentally^o significant correlation to be seen between the production 
costs of the programme analysed in each establishment and the number of PI 
experiments previously carried out in that establishment. 
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very difTicult to draw any definite conclusions from them. It seems 
likely in fact that in some cases those who provided the answers confused 
pre-production operations, or even prografnme^conception and vali- 
dation operation^, with the broader research activity die questionnaire 
was attempting^K) coven In other cases they interprefed * research* as 
referring to the trials and m?irket research carried out in connexion 
with the promotion of a new programme; thisflcems to have happened 
in connexion with the type 2 experiments in particular (in-service 
training in non-profit-making establishments). Because of this, the tests 
do not reveal any significant differences in costs which could be ascribed 
to the existence of really systematic research. 

Actual content ofjhe subject being programmed, ThEis the one remaining 
a priori decisive variable which has not yet been explicitly taken into 
consideration even though, in reality, as indeed suggested by the 
foregoing analysis, it has considerable influence on the scope of the 
programme-conception work and is already partly incorporated in the 
variables examined thus far. 

There are several possible ways of defining programme content. 
The experiments could be classified by the type of subject taught as 
indicated by the programme title,. However, the qualitative nature of 
the subjects, which gives no indication of the degree -of difficulty of the 
programme, makes this approach unreliable; furthermore, apart from 
those provided in educational establishments, the programmes are very 
largely concerned with vocational training and it is therefore very^ 
difficult to classify them from their titles (or evcp^rom other data in 
the questionnaire). Nor is it very effective to clarify the experiments 4n 
accordance widr>the general educationa^ level of the students concerned 
since, as thes<| are mainPy working adults, a problem arises concerning 
the link between the content and level of instruction, on the one hand, 
and the nature and level of the students' employment, on the other. 

It was finally decided, therefore, to b^se the t^^iOn the conditions 
laid down for participation in the PI_ experimen^jfon the assumption 
that insistence on a certain level of knowlcclge indicates a programme 
which has involved the expenditure of more effort in the way of con- 
ceptioir and validation than has a simple programme which is suffi- 
Kiiently g^rneral to be suitable for student&g^jth diverse scholastic back- 
grounds, an effort was made to check the evaluation of this difference 
in monetary terms. , , 

Experiments requiring only the equivalent of a secondary-level 
education or less were- therefore placed into one group, the other group 
consisting of PI .experiments access to which retjuires either a general 
higher education or the successful completion of an examination or test 
relating to a specific level of training. i 

The picture obfained by applying the admission criterion to the 
various types of PI is in fact broadly comparable to that obtained T>y 
tneans of fhe first two criteria examined: establishments which" make 
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Table 49. Hourly production costs (averages not adjusted) according to admission 
level, in 1974 United States dollars 



Type of PI 


Restricted 
admission 


Unrestricted 
admis«Qn^ 


Type of PI 


Restricted 
admission 


Unrestricted 
admission 






^425 


2.2 


6,9^7 


1,162 




33.3^0 


532 


3- J 


22,016 


409 


2.1' 


7.5B4 , 


841 


4.1 


6,279 


676 








Total 


14,264 


798 



pre-production studies arc often those which recognize the need for 
validation, and it is frequently the same establishments which lay down 
conditions for admission to the .education they provide. Comparison of 
hourly production costs for the difl[erent types, according to whether or 
not the programme is subject to the educational level of the clientele, 
thus produces results which are fairly similar to those obtained by 
comparison in accordance with the other two criteria. 

This new criterion, however, produces a much greater cost differen- 
tial than the preceding criteriaTTable 49 shows one group of experiments 
with unrestricted admission, costing §800 per programme-hour to 
produce, contrasted with another group of experiments for admission to 
which a high level of education is required, costing seventeen times as 
much to produce. 

This extremely marked difference in costs between the two gi'oups 
suggests that the variable used has a powerful polarizing effect, 'bringing 
together a cluster of traits typifying experiments with a high educational 
level and programmed according 4o true PI principles, on the one hand, , 
arid, on the other, routine educational experiments which are enhanced 
by teaching techniques that are only fairly remotely connected with ^ 
theoretical PL 

Hence, as far as production is concerned, it is clear that the com- 
plexity of the subject taught is reflected in the complexity of pro- 
gramming. 

The configuration of PI production costs in relation to the complexity 
of the content to which it is applied thus reflects the fact that program- 
ming a subject calls for staff who are familar both with the teaching 
material itself and with the techniqup^ of programming. More precisely, 
we seem justified in concluding that the degree of pedagogical difficulty 
exerts a multiplier effect on the^programming itself, which is reflected in 
the costs. 
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Audio-visual centre 



Cost-effectiveness in resource-based learning^ 

Synopsis of the prganization of audio-visual centres ~ 
in the Federal Republic of Germany ' - 

Schools and institutions for youth welfare ahd adult education injhe 
Federal Republic of Gerniany. exist at four levels: * ^ 

The audio-visual centre at federal level 

The Institut fur Film u;id Bild in Wissenschaft und Unterricht in 
Munich-Grundwald is responsible for producing audio-visual media and 
observing the products of similar institutions in other countries, where 
necessary adapting them to their own programme. It inspects the hard- 
ware marJcet and exchanges examination results with neighbouring 
countries. The prbduction costs of the media are borne by the states 
of the Federal Republic. The end-products are handed on to the audio- 
visual centres at other levels for the cost of reproduction. 

The audio-visual centres at state level 

These concern themselves mainly with systematic testing of media and 
the further education of assistants in subordinate positions. They also 
have at their disposal archives which are made available to regional 
audio-visual centres. 

The audio-visual centres on the urban or rural district level 
These pentres are responsible for directly furthering the use of audio- 
visual material in schools, youth welfare and adult education. The 
different categories are as follows: — 
> 

Pedagogic tasks. Training and further education of teachers and instructors 
in institutions for adult education and of volunteer youth-welfare workers 
in respect of the pedagogic-didactic application of audio-visual material. 
This is accomplished with seminar courses, single seminars and personal 
consultations. " 

Technical tasks. Repair of equfipment and introduction to use of equipment! 
Consultation with educational institutions on procurement of equipment. 

I. Extracts from a communication delivered at the Congress of the International 
Council for Educational Media, Glasgow, United Kingdom, 1-5 October 1975, 
by Walter Wiegel, Institut fur Film und Bild in Wissenschaft und Unterricht, 
Gottingen, Federal Republic of Germany. 
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Archives. Establishment of film and tape archives with recordings of 
regional importance. ' | 

Loans, Loans to educational institutions of films, slides, tapes, cassettes, \ 
records, recorded videotapes and packages of transparencies for over- - 
head, projectors. ' ^ ^ i 

The local audio-visual centres 

These result from the collection of educational aids In individual schools. 
Educational aids and school libraries are being brought together and 
built up into school media centres. The establishment of carrels for 1 
small group or individual work de$ervcs special emphasis; these enable 
school media centres be built int^o to self-learning centres for adult ^ 
education as well. - 



Case study: the District Media Centre, 
Kreisbildstelle, Gottingen ^ ' 

In order to enable a comparison to , be made between the District Media 
Centre, Gottingen, and similar institutions , in other region^, some , 
background information is required. Statistics fpr 1974 for the District of' 
Gottingen were as follows: inhabitants, 253,000; schools, 152; Classes, 
1,620; full-time pupils, approx. 41 ,oop;..je^ploy(rcs in educational 
system, approx. 2,500; salary for employees ih the educational system,! 
approx. S40 million;^ building and maintenance of schools, approx. 
Si 6 million.^ • . j ] » 

The district of Gottingen covers an area of approximately 1,120 
square kilometres and of the population of 253,000, almost half live in 
the town of Gottingen itself. Tbe 'town houses th^ University of Lower 
Saxony and^epar|ment of the Teaahef Training College of Lower 
Sa^^ony, i^ih a combined enrolment of appr^^ximately 22,000 students, 
and also the main administrative body of the Max Planck Society for 
the Promotion of Scfences and sqme of its research institutes. F^^ctories 
for the manufacture of precision instruments, optical and light electro- 
technical equipment have also been established in the town. The remain- 
der of the district is mainly agricultural. ^ 

^The district provides for a jtotal of ^abbut 40,000 full-timC pupils 
(the teaching load of part-time piipils has been converted. into full-time 
hours) .-They are taught in 1,380 classes, distributed amongst no schools 
of varying size (one to sixty classed). For the past two decades, the diltrict 
has' been attempting to dissolve Jhe smaller schools, placing the. pupils 
together in ceritral schools. The cj^st of transporting pupils to the central 
schools would* be raised by public funds. - 

i 

u Throughout this chapter U.S. 81 %= DM.2.50. 

) 1 
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Appro^^imately 2,500 people in the district of GotUngen are em- 
ployed in the educational system, including school administration and 
supervision, and for these an estimated DM. 100 million must be found 
per year, inclusive of training costs, social benefits and old-age pensions. 
Throughout the whole district,, the additional yearly average over the 
past five years for building and maintenance of schools amounts to 
. DM.40 milli^on which means' that approximately DM.140 million is 

spent orr education* Thus, taking an average of 25 teaching hours per 
week and 29 pupils per class: i teaching hour. per class costs DM. 100 
(S40) and I teaching hour p^r pupil costs DM. 3.45 ($1.75). A rough 
estimate is assessed at ±4 per centA 

Tlie District Media' Centre has grown during the last twenty years 
from a one-man concern to a centre with twelve employees and six 
scientific assistants, paid by tl^e State, who are freed from part of their 
teaching duties. The empl6yees comprise: i chief administrator; 
I official expert, deputy to the thief administrator; i secretary; 5 admin- 
istrative clerks, who take care of the loan transactions; i photographer; 
I television and radio technician; 2 drivers and the Director of the 
establishment (Dr Walter Wiegel). (See Fig. 6.) 

It was estimated that DM.850 ,000 from the district's budget 
were required for the maintenance of the audio-visual media centre 
for the year 1975, with staff* c^osts representing a total of DM. 360, 000. 
Thus, the district spends a total of DM. 3.45 (Si. 75) per inhabitant for 
the regional media centre. For purposes of comparison, it may be men- 
tioned that the town of Gottingen expends DM.9. 50 (S3. 75) per inhabi- 
tant for the town^library. 

The media equipment available -for loan at the District Media 
■ Centre is valued at approximately DM.3 million. With the help of two 
delivery vans,* the educational institutions in the districts rfcceive deliv- 
eries once a week. About 30 per cent of all material requested is picked 
'up^directly from the loan archives by teaching staff* and school assistants. 



Resource Centre, Gottingen 
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Fig. 6. 



ERLC 



177 



« J Case studies . ° , 

177 

To avoid long journeys by people collecting their own material— the 
district stretches 50 kilometres east and west— branches of the audio- 
visual centre hav^ been set up in the two smaller towns on the outskirts', 
'of the district: ^ ^ ' 

.AH teachers so desiring receive a comprehensive catalogue, with - 
titles of films, slide series, tapes, cassettes, records, transparencies,' 
video-cassettes and specialized books which for educational purposes 
are at the disposal of the borrower free of charge in ^thc collections of 
the districf audio-visual centre, of the state audio-visual centre, of the 
Federal Centre for Political Education,, and elsewhere. 

Furthermore, the media centre alsoTe"nts material from commercial 
loan centres for the borrowers, so long as payment of rental charges 
presents no problems. 

Subject catalogues are assembled which also contain such titks as' 
are not availatlle in the media centre. 

For the year 1975, approximately 50,odQjoans will be granted, 
90 per cent-of them within a maximum delivery time often days. 

At present, the town libcary makes, approximately 350,000 loans 
yearly. About 3 million people are' reached by the 50,000 loans of the 
District Media Centre, each item being demonstrated twice on the 
average. Tj^s, for example, viewing a filmed stage play leaves a deeper 
impressior^nd is therefore more effective than reading a printed stage 
play. The same difference exists between listening to and reading a 
radio play. 'While, the centre's archives contain material who^e edu- 
^ cational effectiveness is less intensive, the town library has many 'books 
which can at best be called superior light reading (see Fig. 7). 

The yeariy turnover oT tl;ie media centre, i.e. the value of the ma- 
terial which is delivered during a year from the archives to educational 
institutions reached an approximate total of DM.17 million in 1975. 
The yeariy turi^ver of the town library amounts to approximately 
DM. I 'million. 

• Other Resource Centre activities 

The courses designed to provide an introduction to the usq..of equip- 
ment are a permanent feature of the regional media centre. The intro- 
ductory course is provided every Thursday afternoon except during 
the holidays, m the-mftnber o/ teachers registering for a course cannot 
always be dealt with by qne afternoon course per week within a reason- 
able period' of time, additional introductory days have to ^e arranged, 
giving a figure of sixty courses per year. 

Some aspects of the course can be converted to programmed* 
self-learning material. For 'this purpose, eight self-teaching items of 
equipment^were purchased. The equipment installed by the firm Intertip, 
Zurich, was supplemented by an automatic slide-projector synchronized 
with a sound cassette, from the firm of Hoppe & Schneider, Lehr- 
systeme, P^eidelberg. JEquipment has been introduced systeft>atically. ' 
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The QDurse participants listen to the information on the tape, Questions 
^ are answered by mea'ns of signalling keys using the multiple choice 
' method. The answers are. offered optically for selection. After every 
question, nhe apparatus sfops and only proceeds further when the 
correct answer key is "pressed. Licorrect answers are counted on an 
electronic meter. An extension' oT this apparatus is planned, so ^that 
branch programmes and repetitions are made possible, without syn- 
^chronization of sou^d and picture "being lost. ' 

The use of self-teaching devices in the introduction of ^pachers 
the use of audio-visual equipment is also designed to acquaint the 
teacher*with the operation x)f programmed teaching equipment. 

An important aspect of the work^of the Distri<:t Media Centre . 
is the promotion ofs&hool radio atitl television. Work in this field'j<could 
be made substantially more effective, if it were no't /restricted in the ^ 
Federal Republic of Germany by contplicated copyright regulatiofeis. 



Gost-effectiveness t " ' /. ^ 

With'20,obo loans>er^ 106,000 iii^abitant^^ the centre— at any./rate in*-' 
Lower Saxony— is thd lading schoot nifedia centre. Whether^the'schools 
in t^e-^distript of GcJltin^en, with Jheir ^50,000 requests, support their 
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of limited financial means through the most extr>>(ne rationalization. 

Thus, for example, considcradon might be given to tl\e quesdon 
of whether the delivery- service should be mamtained in its exisdng form. 

When purchasing new media, the following acdon is usually taken : 
media tides which seem to be suitable for use in school, youth-welfare 
work,, and adult educadon are first recorded in a quarterly catalogue 
suppleipcnt. The first and second request for the new dtle is fulfilled 
by i^ntmg tfie item. Only when fhree or more requests are t^eceived 
with^n a'year, docs the^centre consider buying the ittair^ 

This procedure is Resigned to nvoid an inefieytive investment of 
capital to rarely requested media. Material given preferential treatment 
deals with human co-existence, the eradication of prejiid\ce and the 
responsibility, of ithe human being for his town- actioyns, whiclv. would 
seerh to compensate for 'the deficit in this area> compared w*ith the 
progress m'ade in the. natural sciences and the te^chnical sphere/ . 

The^econd problem which greatly ^mfluences ttte effectiveness of 
available material results from <he necetsit}: pf bj^ying a" second or thpd 
copy of a film. At present, the centre has rfeacheda poinl^ where aa extra 
copy can be bought for every five reque*ts per half year, i.e. vyhcre'six 
requests for a certain tape are received, th<5re mu^t be*!wo^ copies of 
the tape in- the archives, ' , v * ' i ' 

On the basis of this procurement principle*^ tip to fifteen copies of 
some films in the polidcal and sexual eMucajtion spheres ljj.ve been 
made Available. Five requests per half )^ar consdtute a inore exact 
basis for calculation than ten requests per year smce seasonal tendencies 
can be better defined by means of half-yearhy statisdcs. 

^ The third problem, reladng to cos^teffc(?dveness, this dme with a 
negative effect, results from the question of availability of material. 
The two subsidiary branches of the District Media Centre in Gotdngen 
are remnants of the period "before the district reform of 1973. They are 
concessions to. teachers' wishes to be able to collect a film outside the 
weekly delivery, without having to cover the relatively long distance 
between the outskirts of the district and the audio-visual centre. ' ' 

The most important consideration at present on the theme of 
*cost-effcctivehess " in resource-based learning' concerns access to the 
material. The centrally stored material is rarely available just whe;A 
needed in the course of teaching. This situation can Jdc alleviated .by 
an increase in the number of film copies. However, the fact remains that 
tljle time needed to obtain the material is relatively long. 

Through lack of availability of material, the technical aids, instead 
of facilitating operations, cause delays in the course of teaching and 
sometimes even cause unforeseen changes and therehjuiisrupt the teach- 
ing process. Such disruptions could be eliminated if every school had 
its cfwn film archives. 

This is by no means as Utopian as it might at first sound. Certainly, 
if every school wanted to obtain a copy of every film available through 
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of limited financial means through the most extr>>(ne rationalization. 
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On the basis of this procurement principle*^ tip to fifteen copies of 
some films in the polidcal and sexual eMucajtion spheres ljj.ve been 
made Available. Five requests per half )^ar consdtute a inore exact 
basis for calculation than ten requests per year smce seasonal tendencies 
can be better defined by means of half-yearhy statisdcs. 

^ The third problem, reladng to cos^teffc(?dveness, this dme with a 
negative effect, results from the question of availability of material. 
The two subsidiary branches of the District Media Centre in Gotdngen 
are remnants of the period "before the district reform of 1973. They are 
concessions to. teachers' wishes to be able to collect a film outside the 
weekly delivery, without having to cover the relatively long distance 
between the outskirts of the district and the audio-visual centre. ' ' 

The most important consideration at present on the theme of 
*cost-effcctivehess " in resource-based learning' concerns access to the 
material. The centrally stored material is rarely available just whe;A 
needed in the course of teaching. This situation can Jdc alleviated .by 
an increase in the number of film copies. However, the fact remains that 
tljle time needed to obtain the material is relatively long. 

Through lack of availability of material, the technical aids, instead 
of facilitating operations, cause delays in the course of teaching and 
sometimes even cause unforeseen changes and therehjuiisrupt the teach- 
ing process. Such disruptions could be eliminated if every school had 
its cfwn film archives. 

This is by no means as Utopian as it might at first sound. Certainly, 
if every school wanted to obtain a copy of every film available through 
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the District xMedia Centre, then DM. 1.5 million would have to be 
raised. But the larger part of the requests— a rough estimate would be 
about 60 per cent— refers to titles which altogether would necessitate 
a cost pi^cfe of less tKan DM.200, 000. An examination under way in the 
t media centre in.Gottingen is ^attempting to clarify how much money 
fwoyld have to be raised for the Thdividual schools in order to reduce 
the orders^lacecf in the course of a year at the 'Gottingen centre by 
20 per cent. It must; be borne in mind that by makin'g material available 
to equip school audio-visual centres, the. loan-centre staff in the media 
centre could, in the long run, be cut down; and without doubt, an 
increase in staff members, which would otherwise become necessary, 
can be avoided. ' ' 

At the , moment a loan transaction costs about DM.5. If a school 
with several parallel classes requests twice a year a series of slides at a 
cost, for example, of DM.30— parallel classes da, not as a rule run 
. simultaneously— then the cost of the work* involved in the loan amount 
to DM.40 hi foftr years. If these expenses divided over a period of 
four years are capitalized and interest paid at the rate of 8 per cent 
then it is cheaper for the district of Gottingen to give the series of slides 
to the schc^ls rather than to lend 'them but again and again. The slide 
series, tapes and S-8 short' films in the media centre— below a cost 
price of DM. 100 — are solely designed to enable the teacher to inspect 
and test the material. If he intends to use the material regulariy, he 
•should ensure that it is provided by the authorities for the school's 
collection of teaching aids. For this reason, the media cenfre generally 
h^s two copies of this material (value DM. 100) at the most. 

The building up of local collections could be advanced by means 
of permanent loans from the collections of the District Media Centre. 
The administrative work in local media centres can be assumed in large 
part^ b^upils under the guidance of a teacher or ^a school assistant. 
Pupils having a say in school affairs also means p^pil co-operation. 
This has now stood the test for a long time in school administration and 
maintenance of teaching aids, which are school .property, if the necessary 
advice, supervision and recognition is given for this 'work.. Here is a 
hidden resource which has still not been correctly organized ancj used 
in many schools. . ' 

Basic principles fibr increased effectiveness 
of available matetfial 

The conversion of teaching from *i?aakionar aims to *new' aims 
has been going on for decades and will taki a few more decades to com- 
plete. The conversion is only, partly resource-Jbased. It is not the new 
techniques, which' dietermine *the point and time of departure', but the 
new objectives, which demand a selection from resources eithj^ available 
" or still to be developed. , 
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The imput of t]ie school car) be measured in economic units. The 
establishment of units of measurement for the output of the school is 
difficult. Catalogues of teaching aims are at present in statu nascendi. 
Nevertheless, calculations of cost c'omparispjas between various methods 
are pos^sible. Here, the. fixed and variable total costs of the schooKsystem 
should considered' and the cost-effectiveness relevance of all pro-' 
duction factors be researched. ' ■ . 

If tw(f different types of material dealing with the 'same subject 
have approximately the same effect in teaching, then the material with 
the greater cost-effectiveness is the cheaper one. (It does not necessarily* 
have to be sound films, sometimes a sound slide series will do as well.) 

A small loss in effectiveness can be accepted if a considerable 
saving in cost is thereby achieved/ (The last. 10 per cer>u?f the maximum 
efficiency technically possible is the most'expensive.) 

It is, however,, unecpnomical not to exploit a possible output 
increase of 10 per cent, if this increases the total operating costs of the 
scfiool by no> more than 10 per cent. 

The fixed hardware costs of technical media in teaching are small 
in comparison with the cost of building a school. The ideal objective, 
according to \V. Cappel: *...with the best equipment approximately 
5^ per cent: the usual figure throughout the state is at the moment 
1.2 per cent'. 

The running costs of media in teaching are, with the exception of 
computer-assisted ijis'tructiDn,, mostly small in comparison with the 
nmning costs'^of the school system. The ideal^ objective, accordinig to 
\V. Cappel: ' ...under intensive use about 5 per cent (in the district of 
Gottingen it is^about 1.4 per cent)'. 

The cGOnomic law: -of diminishing returns in the isolated deydop- 
ment of a single production factor is undoubtedly^also valid for the use 
of technical resources irt' teaching. Relatively reliable examination of 
this 'problem, especially regarding the upper limit of meaningful use, 
has n6t yet been carried" out. . , * * 



Conclusions ofthe • ; ^ 

international experts meeting 
on information exchange 
on technical and economic 
studies related to 
educational technology 

Unesfo House, Paris, 14-16 January 1975 ^ ^ 

Resume o£ discussions^ 



Problems of cost were those most ffequently discussed. However, the^ 
question of effectiveness, as well as^ its relationship with costs, was also 
discussed at some length. 



Problems of cost , ^ / 

It was agreed that, in a preliminary phase and for practical reasons, 
an extensive knowledge of the cost of introduction of modem methods 
into educaj^nal systems must be acquired. 

In orServto acquire this knSvledge, it is essential to: adopt a 
universal classification of costs; define niethods of measurement; establish 
laws for variation of costs. k 

- a . 

ClassifcatioTiof costs 

After discu^ion; the conimission agreed that a definiti9n of universal/ 
' categories is necessary if comparisons are to be made, j , 

The Classofication proposed in. the intrbductcy^ report was .thought 
. to be c(h the whole satisfactory, but the following additions and modi- 
fications were proposed': * / ' . , ~ ^ 

( , ' ■- ' . 
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The categories retained must be broken down as far as possible to 
enable identification of operations and useful comparisons. 

The technical classification diould include a fifth category : implemen- 
tation costs. 

The economic classification should clearly distinguish two categories: 

fixed costs ana variable costs. 
Ctassification by qontributors should include a fourth category: the 

international community. 
In ^addition to direct costs encountered in th^ use of modern methods 

of training, there exist two additional categories which should be 

recognized in consequence of their importance: 

(a) Opportunity costs: the difficulty of evaluating these was, 
- recognized, along with the necessity of separating them com- 
pletely from expenditures. 

(b) Psychological costs: these are ver>^ different from the preceding 
^ because to a certain extent they tend to constitute a limiting 

jf constraint on the effectiveness of modern methods rather than 

a source of budgetary expenditure. In certain cases, however, 
they could be covered by a financial incentive (for reconversion, 
for example). v ' , ^ . * 



Cost measurement 

Three problems were brought up by the group: 

Problem of reliability of cost measurenients already carried out. Nu- 
merous .speakers mentioned the dagger of non-critical utilization 
of this data which has often been developed in a heterogeneous 
way, using incorrect methods. The frequent presence of three 
indirect ways of biasing, all tending to Underestiniate- the? cost 
of modem teaching methods was particularly underlined; ^ 
(a) The greater importance accorded to running expenditure than 

to capital expenditure when the latter is particularly high and 

the former somewhat lower in systems using modern edu- 

.cational methods^, 
yi) Use of officfal exchange rates when evaluatinj[ cost of imported 
. materials. / 

(c) Personnel cost estimations based on* present salaries without 
# taking account of scarcity value related to new requirements 

in new systems.' 

Problems in defining unit cost. Certain members of the commission 
were of the opinion that cost per student -was" not always the most 
valuable definitionf Use of the notion of cost per hour of teaching 
by modern methods leads to very different sityations according 
to the unit applied,^ production lime, transmission time, exposition 
time, etc. It was agreed that some sort of adaptation of the unit 
cost index- to the problem studied should be developed. 
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Problem of discount rate. The rate chosen has considerable influence 
on the^level of the cost evaluated. Specificity is therefore funda- 
mental ..in the light of .decision-making. The economist has no 
precise guidelines to help him make his choice. 

Evolution of losts 

Cost measurement is necessary if one is to arnVe at an understanding 
of cost-effijctiven^s. Cost studies are made primarily to enable com- 
parisons, 'in time and in space, and to sort out the laws of cost variation 
and discern wjiich costs will prove the most advantageous. At this stage, 
three points were stressed by the meeting: 

Comparison of results of cost studies already carried out rarely leads 
to establishment of laws because gf the very high heterogeneity 
of situations obser\'ed and methods pPmeasurement used. 

The existence of significant economies of scale if * big' media are used 
is postulated but in no way shown to exist. On the contrary, certain 
hypotheses on which these conclusions are based are manifestly 
false, particularly in respect of the vast possibilities of sjiibstitution 
between * traditional' teachers and 'machines'. 

An attempt must be made to measure the 'service capacity' of any 
givea installation, i.e. Xhe number of students above which fhe- 
capacity of the system is saturated. 

The existence of thresholds and disparities in the cost function process 

was evident to the meeting, but has not yet iJeen sVifficiently studied. 

Problems pf effectiveness 

Effectiveness is much more difficult to measure th^n cost. Whilst 

recognizing this fact, the meetii>g estimated that: 

Before allowing resources to be used for such studies, a careful exam- 
ination of this problem is vital, as a knowledge of objectives and 
their relation to the medisC used should'be acquired. 

The several conceptions of effectiveness should be carefully differentiated : 

(a) Educational effectiveness should not be confused with economic 
efficiency. The former should, in principle, be given priority, 

^ but everything depends upon the definition it is given, i 

(b) Educational e^ectiveness should be extensively defined. The 
^ essential point not to find out whether one particular message, 

transmitted by one particular professor^ has a smaller or greater 
effectiveness if 'teaching aids' are iised but rather to compare 
different kinds of messages. The main problem is to discover 
whether new media are more efficient because they deliver new 
rnessages. • V ' 

Efficiency^ rfieasilrement should take account not only of the working , 
time of the professor, but also that of the student. All things being 
equaf, the * most efficient system is the ofie which permits tht 
greatest, economies! in. learning time. 
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There should, t4ierefore, be study in depth of the ways in which 
students * learn' and what they gain fro^m contact with a variety 
of media. 

Nor is it enough to ,base results on previous studies which do not relate 
to the on-going situation, or to^select a given medium arbitrarily. It 
*^ \YOuld be useful to explore systematically the possibilities of using the 
theory of decision in uncertainty. 

*' • 

Relationship between cost and effectiveness 

There was general agreement that these two subjects cannot be studied 
separately and further discussions brought to light the . following two 
points: 

1. In a preliminary phase, there should be an attempt at a systematic 
comparison of technical and economic costs and combinations of 
media which have a comparable effectiveness. 

2. Studies of the cost-effectiveness rejajtfonship should take into 
account two control variables which have not so far been used: 
intensity of effort in preparing messages; intensity of student effort. 



List of recommendations 

The meeting, being of the opinion 

that moder.n teaching methods can help solve certain educadonal problems; 

that cost-effectiveness studies are necessary as an aid to decision; 

that studies made up to now, although numerous, are not of much 

practical use for several reasons; 
consider it desirable to make recommendations in the three fields of: 
information, cost measurement, the role of international organizations 
in improving the 'management of systems using modern methods of 
teaching. * 

; 

improvement of information 

Recommjidation No, /. The meeting requests Unesco to study the problem 
of permanent exchange of information-on the cost and effectiveness of 
modem teaching methods and to play an innovative role in the creatioh 
of a world-wide information network. 

1S7 
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Recomniendation JVo,, 2, The meeting recommends a strengthening of co- 
operation between international organizations in. this' field and requests 
Unesco to take the necessary steps. 

Recommendation No. 3. The meeting requests Unesco to disseminate a 
document including (a) an extensive list of existing studies, classified 
in such a way that the problems of cost-effectiveness are highlighted 
and (b) a sample of representative abstracts of the most 
types of study. 

Cost measurement 

Bearing in mind that the priority which has been requested for cost 
"Vdies is designed to ensure short-term effectiveness, the meeting makes 
e following proposals:- » ^ ^ 

^ Recommendation No. 4. The meeting asks that a small working group 
meet to establish modf Is of standard tables to present different types of 
cost, thus enabling a precise sdidy of cost variations. 

Recommendation No. 3. The meeting recognizes the willingness ^f Unesco 
to work on a grid specifying the hypotheses,^ frame^orlc, methodology 
of each study and would like to see the rapid establishment of such a grid. 

Rec((mmendation No. 6. The nieeting. strongly emphasizes the need to 
make effective use of the resources allocated for evaluation in all oper- 
atjonal projects where evaluation has been foreseen. 

Recormendation No. 7. The meeting rec9mmehds a development of case 
studies on actual projects in an attempt to discover soluAons to specific 
problems raised by decision-makers. / 

Refjpmmendation No. 8. The meeting requests Unesco to promote and 
encourage this type of study. ^ 

The role of international organizations in improving the 
management of educational systems using modem methods 

Recommendation No. g. The meeting botes that i^terna^onal organizations, 
and especially Unesco, will participate,, under terms of reference to be 
defined, in the establishment and development of training courses in 
methodology of ^ost studies.' . - ^ ♦ T 

Recommendation No. 10. The lyieeting would like Unesco to take the neces- 
sary action to facilitate management of educational systems using^ 
modern methoc^, for example by encouraging publication of a man- 
agement guide.^ . 
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Glossaries 



^Glossary of technical terms 
related to new rriethods 



AssJs^nt 

Mcasyxttm^nt of a student's attainment. 
Audio aid 

^ Audio media used in teaching — suppwr- 
tive role only. See: Audio media. 

Audio media 

Equipment and related supplies — exclu- 
sive of audio-visual materials — by means 
of which information is present ed th rough 
the sense of hearing. Such medi^nclude 
closed-circuit audio-equipment, dictating 
machines, radio, rec(yd players and tape 
recorders. Slee: Audio-visual media. 

Audio^visual aid 

Ar device, appealing^ to ^the sense of 
hearing and/or the, sense of sright, that 
implements an educational process* Im-s 



plies use of audio-visual 'equipment or 
materials in a supplementary or suppor- 
tive role in teaching. See: Audio-vikial 
media; Audio-visual material; Audio- 
visual equipment. 

Audio-visual equipment 

Mechanical apparatus capable of receiv- 
ing, transmitting, or reproducing sounds 
and/or pictures; for example, film pro- 
jectofs, tape recorders, overhead pro- 
jectors, closed-circuit television. 

^Audio-visual material 

Films, tapes, transparencies, television 
programmes, etc., to be used with audio- 
visual equipmpnt. 

Audio-visual media 

Audio-visual' cc^uipment, supplies and 
materials, by which learning is enhanced 



1. Definitions without an asterigk (*) are from Glossary on Educational^ Technology, 
published in 1973 by \he Internationales Zentralinstitut fur das Jugcnd- und 
Bildungsfemschtn, Rundfunkplatz - 1 , D-8. Munich »2 (Federal Republic of 

, Germany). ^ 

' ■ ^ 
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through the combined 
and sight, e.g. sound motu 
television. Other audicfv 
include filmstrips or slid 
multi-media kits,' pupil 
ment and certain devices f )r 
instruction. By usage, auc 
may also refer to equipment 
that are either audio or vid 
either to the sense of hi|a 
^ee. Multi-media.* 



uses of hearing 
n pictures, and 
uual media 
with sound, 
sponge equip- 
programmed 
io-\i6ual media 
or materials 
eo, appealing 
ring or sight. ^ 



Cable television 
Television service provided 
part by a cable. .\ w 
broadband communicatiofis 
has the potential of prov 
of ai^iience polling, j 
instr(ic|ional television, i 
vices, and electronic mail 
programming* services. 



II v\hole or in 
network or 
network that 
ng the services 
ter reading, 
formation ser- 
M> well as home 



ir sd 



uc^ 



Carrel 

A student stud> station, designed to 
facilitate efifcctive indeperdent study by 
students. It may include electronic or 
optical devices for displa) of information, 
teaching macltines. and audio-visual 
transmission and receptiori} facilities 
I 

Cartridge ^ \ 
A container for film, tapes, slides or 
filmstrips. Some caVtridgeSi lor film and 
tape contain endless loops, others operate 
on two spindles or by reel-to-reel transfer.- 

Cassette ' 

1. An electromagnetic audiotape ar- 
ranged in a cartridge format so as 
not to require tape-threading prior 
to recording or playback of pro- 
grammes. Recording or playback is 
only possible with a' cassette audio- 
recorder. 

2. 'A film cassette: a small c^se for film 

that makes hand-loading of fiim 
unnecessary. * ~ * ~* 

Channel 

I. That section of the broadcast 
spectrum to which a television 
broadcast station is assigned. or«to / 
• which a video-camera capable ot 
aransmitting radio frequency signals 
is tuned. 



2. In multi-tape recording, the conduit 
for simultaneous transmission ©f 
recorded messages from several pro- 
gramme sources to select student 
positions m the language-laboratory 
network. 

^3. A p^th along which information or 
communication can flow. 

Closed ctrciit television ( CCTVj * 
Usually a privately-owned, -maintained 
and -operated system whose transmission 
equipment is linked by co-axial cable, 
microwave relay or telephone Imes. This 
type of television is often used as a video 
public-address system, but is also used in 
teacher obj>crvation. in teaching skills 
and in other skill techniques. 

Communication satellite 

An artificial satellite used to aid communi- 
cations, as by reflecting or elec tropically 
relaying a radio signal. 

Computer-assisted instruction ( CAL) 
The use of a computer to pr,esent instr,uc.- 
tional materials to a student. It allows for 
immediate feedback, self-pacing, branch- 
ing and record-keeping. 

Computer -managed instruction (CM I) 
The use of a computer, not for instruction 
of the student^ but for handling perfor- 
mance records, curriculum files, grading 
tests, etc. Also it may include the scheduK 
ing of non-computer media and teaching 
processes by automatic data processing. 

Content analysis 

A systematic attempt to establish the 
characteristics of a communication (e.g. a 
textbook or a television script) : such an 
analysis could probe conceptual density, 
political bias, or whatever. 

Control group ^ 
In an experiment, a control groyp is the 
group that is not subjected to the experi- 
mental factor or to 'the field test that 
other groups arc subjected fo. The' 
Jesuits from this group are compared with 
the results obtained from the experimental 
or test group or groups. 

* Correspondence education 
Also distance education. System of teach- 
ing and learning based mainly on non- 
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personnel media whose efliciency for 
student performance ih controlled by two- 
way communication. Media involved can 
include printed matter — programmed or 
not, mail, telephone radio, television, 
sround and slides,^ sound- and video- 
cassettes, learning' kits, computer ■ net- 
works, etc, . * ' 



* Criterion-referenced testing ^ 
:\ testing situation in which a student is 
evaluated on how well he achieves the 
established criterion or terminal behav iour. 




X 



n and non-human resources to 
, bring about more effective educa- 
t tion. 



Educational television 

Television programmes specifically desig- 
ned \o achieve educatiprLal aims, either 
for reception in an educational institution 
or, in, adult education, for reception in the 
home, 



* Feedback classroom 

See. Student-response system. 



Data processing 

The preparation and handling of informa- 
tion by -pre-detGrmined procedures that 
classify, sort, etc. These procedures may 
be inan«|il, mechanical or electronic 
(computer) 



Hardicare 

The physical components or equipment of 
a system: included are computers, ter- 
minals, audio-visual dev ices , programmed- 
learnitig devices, etc., used. to distinguish 
machines from materials (software) 



Dial access f 
A .technical device which stores data so 
that they can bo retrieved by dialling or 
otherwise signalling a code which will 
'call uf^' any desired item pr programme. 



Educational radio 

Radio used^ to offer ^ educational pro- 
grammes, including * commercial pro- 
grammes with educational content; to a 
private or public audience. 

Educational technology , ^ . 

I. In its orighial sense, it" means the 
media born of the communications 
revolution which can be used for 
instructional purposes alongside the 
tehchcr, textbook and blackWard, 
such as television, films, overhead 
I projectors, computer? and the other 
'j items of * hardware* and *software\ 
/ ^. The newer aad more powerful defini- 
tion of 6ducational technology go<?s 
• beyond any particular medium or 
device. In this sense, ediicatioi^*^ 
technology is a ^systematic ^ay of 
designing, carrying out, and evaluat- 
ing the : total ' process fi( learning 
and tea<ihing in terms of spedfic^ 
objectives, based * on research in * 
human learning and communication 
and employing a combination of 



^* Individualized instruction * 
Learning procedure taking into account 
(in its objectives, content, methodology or 
rhythm) the particularities of \he learner 
as opposed to autonorny ^^self-instructipn) 
which ."signifies absence of the teacher 
either during the phases of the global 
learning procedure (total autonomy) or 
during one or only a few of these phases 
(partial autonomy) , • ' 

Instructional media ' 

Devices or materials that present a body 
of. information and,^ are largely splf- 
supported rather than supplepientary In 
the teaching-learning process. 

Kit^^ \' ' • ' 

A collection of instructionah materials, 
giving information - on a subject and 
assembled , perhaps in a folder for distribu- 
tion. See^: Package. 

jAvepf^0nme 

^In real-time: that is, the message origin- 
ates simultaneously or nearly simultane- 
ously with its display and perception. 
» 

Media centre , 

A learning centre with print and audio- 
visual ^inedia, essential equipment and 
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service:* from media specialists 
accessible to teachers and students. 



and 



Mobile teUvuion unit 

A truck or trailer equipped \vith television 
units to permit the recording of pro- 
grammes in the field. Some units are 
equipped with microwave facilities to 
communicate with the home-base station. 

Monitor 

A receiver tube and associated circuits 
used for mixing signals and video-only 
presentation of performances for final 
viewing. Usually referred to in connexion 
with various smaller receiving sets used in 
cueing or for master control of output. 

Multi-channel programming 

1. An increase in the number of t^evi- 
sion channels, in the diversity of 
programmes ofTered, and in the 
types of organizations sponsoring 

• them. 

2. A multiple-programme system for a 
language laboratory. 

* Multi-media < 
A planned combination of media into a 
system in which the role of each medium 
IS distributed according to its potential, 
thereby reinforcing the ^ value of each 
medium taken separately ,(as opposed to 
the non-planned aej^litivc use of several 
media); 

Multiple-choice question 
Kind of question common in objective 
tests and branching programmes. Along 
with the question appear several alter- 
native answers, usually one correct and 
the others plausible, but incorrect. The 
student is requested to choose the correct 
answer. 



jVettcOrk 

A series of reception, display or redistribu- 
tion points that are interconnected so 
that they may simultaneously share the 
same programme. 



students working at home by means of an 
integrated multi-media learning system 
comprising programmed correspondence 
material, textbooks, regular television and 
radio broadcasts, marked assignments , 
residentiSF- summer schools* and local 
tutorial groups. 

♦ Open-circuit Jelevision 
Regular "home broadcast transmissicA of 
very high frequcnc/ (VHE) and/ ultra 
high frequency (UHF) television i^han nek 
used for the transmission of programmes 
to non-captive audiences (as /Opposed to 
closed circuit Jelevision) 

Optical reader 
In data processing, the electronic process 
of reading and recognizinawritten symbols 
by reflecting light from the written page 
through ah optical systom to a light- 
sensitive device. This device converts the 
reflected *energy into elec^cal impukes 
which may be transmitted as a digital 
representation of the inforn^ation on the 
written page. 



Package \ 
Normally refers to a multi-media collec- 
tion of materials for individual or group 
learning of a certain topicl together 
with instructions as to how th^y may bo 
used. See: Kit. } 

' Programmed instruction \ J 

Programmed instruction is a method df 
learning constructed as an instructional 
system or sub-system, ^haracterfecd by 
its utilization of prestructured lAaming 
material m'ade up into a validaten pro- 
gramme. It is a self-sufficient instrument 
for learning based on specific Icdrning 
objectives and is designed for a i|firget 
population with specific traits. • 

Programmed material 
Books^ slides, filps, television an^i rddio 
programmes, sound tapes and discs and 
' any, other materials used to present pro- 
grammed learning. 



Open University (trade mark) 

A British higher education institution 

providing degree-level tuition to adult 



* R(idiovision 
An instructional media system presentinj 
static visual media and sound. The sdund 
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portion is transmitted by radio, while 
si^ual materials ^are projected {or 
displayed) at the point of reception. 



SelfAtistructtonal 

Describing methods, materials and de\ ices 
, th;it in^kclit possible for a student to learn 
with'out ' direct help from a teacher. 
Generally, the term is used in a program- 
med learning context, but materials such 
as textbopks, filnfis, radio and tele\ision 
programmes and sound recordings can 
be considered as self-instructional if the 
student is expected to leari^i from them 
directly. 

Simulator * 

\ device constructed to gi\e safe and 
effective practice in handling the 'essential 
, features and real equipment in a way that 
woul(^ be impossible with the equipment 
itself. 

Software 

1. All types of programmes and pro-' 
cedures required for directing the 
operation of a computing system. 
Software i& written in a formal 
language that can be processed by 
the computer. * 

2. Transmitted programmes' and/or 
messages as well as r«r.orded pro- 
gramme materials, e.g. filni/tapes, 
books, discs, etc., containing recor- 
ded messages. 

5^ Working materials from which a 
, programme for racjio, film or televi- 
sion is created. May include scripts, 
written narration, audio- arfij visual- 
aids, etc., especially created or 
assembled for the production. 

Sound -page 

An instryctional media systeni involving 
separate pages of hardcopy with sound 
recorded on the back of each page. 
The page is placed on the top of a record/ 
reproduce machine: the learner views 
the page and hears the sound* 

' Sound-track 
. ,A narrow band running along one side of 

the film and carrying the recorded sound. 

Optical sound-track is a photographic 
' image that activates a photo-electric cell. 



ir.agnetic, sound-track is' a coating of 
ferrous oxide in contact with ^ magnetic 
playback head. 

* Student-respfinse system^ 
(or feedback classr<Kjrt>)'. A type of teach- 
ing machine consisting of mdividual 
multiple-choiqe response units linked by 
cable to a control console. It provides 
mainly facilities for objective testing at 
low cobt. Feedback to the olass teacher is 
instantaneous with the simultaneous dis- 
play of the assessment of response to both 
teacher and student. 

Teaching machine 

\ mechanical br electronic device for 
presenting the frames of af programme 
either on paper or on film/ The student 
may be able to writeiiis response on to the 
programme ^through a tf|6dow, in the 
machine or he may need to press buttons 
to record his responses. If such a machine 
is linked to a computer it can control the 
rat6 at which the programme is presented. 

Team teaching 

A means of breaking awaV from the 
narrowness of having one class taught by 
one teacher only, team teaching allows 
several teachers, as a group, to work- with 
several classes together. A simple team- 
teaching situation would be for the teacher 
with most knowledge of, or interest. in, 
a certain topic to present it to, .all the 
classes together and then' join with his 
colleagues in pursuing a variety of pre- 
planned foilow-up work with individual 
students or small groups. 

* Telecommunication ^ , 
The tran^ission oT data over r.adio 
circuits or transmission lines by means of 
electromagnetic sigiials. 

Telephone instruction * , ' 

Instruction in which a telephone provides 
two-way communication between a class 
and a resource person, or between a 
home-bound pupil . and his regular 
classroom. 

Terminal 

A device by which data can leave or enter 
a computer system; as used in computer- 
fhanaged instruction, a cathode-ray tube 
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displa> ^^similar to a television screen) cartridge or cassette and suitable for 
with alpha-numeric t>pe\vriter keyboard. playmg through ^ home television set or 

other television receiver/ . - ' 



Video 

Referring to television as opposed to film. 

Video cassette recording 

(VCR) ^ , , t 

A videotape record mg in a self- threading 



* Videotape recording 

(VTR) ' • ♦ 

A recording system which stor& video and 

audio inforjnation by transferring elec- 

trical Signals .directly on ''a magnetic tape. 



Glossary of main economic term§ 



\mortizati(fn . . • ' 
xcouhting procedure for the replacement 
[f uaserviceable items of fixed capital 
►y reservirtg amoifnts equal j:o' the 
itimated value of that capital. The task 
>f measuring amortization gives rise to 
Svo^prpbiefiis: ' i 

1. Accounting amortization* Offers 
basically from economic amor^za- 
tlon in that the 'founts reserved 
correspond not tp thc^ctual depre- 
ciation <^f the capital but tO the 
maxim um^ainount authorWd by, the 
fiscar authorities. For the putooSte of ^ 
Gost-efFccitiven^ stuflics, it is p^icc* ,i 
ferable to measVe economic arno^ti- 
zation. Where tliis is not possible^ it 
should bfe made clear that the 
evaluation is b^sed on jQscaJ amorti- 
zation. " . \^ 

2. The replacement of technical items 
of fixed capital by identical items is 
not normally possible ^ becansc of 

, modifications made to equipment. 
Calculations must therefore b(^ leased on 
theUalu^b of the new equipment)^ mcas- 
urca/ if .possible, in constant ipbnetary 
units (which must be defined). , 

Sacvilicaor disbursement incurred i^^ order 
^> create capital qr to enable an orgkniza- 
tion to function* The nbtion of c^£ nas 
n^any aspects. .Sevcrai classificatiprv^ by 



type of 6ost-*arc therefore possible, the* 
three most inl]5i5rtant being: economic 
cost, financial ^qsts and technical costs. 

• ' 'i : . / s ' ' • 

fcohomic cost ' , " 

S^ei^fice measured in' ic^rms* oP scarce 
resources used. Kconomfl cost is hot the 
same as expen^hture stuce some c6sts entail, 
no, expenditure (e.g. loss of receipt^ 
resulting from an acttyity).^ and some 
forms of expenditure do not constitute a 
cost (e.g. expenditure covered by; transfer 
earning^* This general notion of cost cad 
also be* called opportunity <jOst. The 
categories of economic costi most ' fre- 
quently employed are - the following: 
Sunk^ost: Cost incurred Qtice for all^ 
before any production takes ^place and' 
independent of fluctuation in production 
(e.g. the purchase cost of buildings or 
teaching machines). 

' Constant cost: COst associated with 
the productivp activity but independent 
of the level of productipn (e.g» ^he cost of 
the insurance or of caretaking services). 
It can also be called invariable cost. 
» ■ VmimbU cost: Cost linked both' to* t|ie 

'productive activity and to the level of 
production '(e.g. the cost of school books), 
/iverage cost: Total ciosi divided by the 
number of reference uriita.'This is also 
known as unit cost. In education, the 
reference units most frequently used are 
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technology. Technical costs ar^ usually 
classified into four major categories cor- 
responding to the four major types of 
technical operations buccessiyely required 
fur the reception.-of an educational mis- 
sage by the student or students fbr whom 
it is in^nded. 

Conception cost: Cost associated with 
the de\elopment of the ednicational mes- 
sage [e.g. selection of a modern-language 
text and of questions to accompany it). 

Production cost. Cost of mcorporating 
the educational message into a techno- 
logical medium (e.g. the c(X>i of recording 
one hour of educational message on a 
cassette). Certain studies ^make a distiiic- 
tionbetween production cost^and a sub- 
_.oj .sidiary category— pre-productio)i cost, 
present value is uioo 197^ — 'This is the cost of incorporating the 

educatiojial message in a technicAl 
medium on an experimental basis, as an 
aid to its development in final 1orm. 
Admittedly, this operation is technically, 
related to production but, logically, it; 
forms part Of conception. 

Distribution cost: Sum of the costs 
associated with transxnission of the 
educational message and iDringing it 
within the reach of individual users. 
Operations entailing a distribution cost"* 
differ gilfatly according to th<? type of 
medium usfcd : first, if the message is 
dissenciinated by means of radio ^Uli/or 
television broadcasts, the distribution 
■ cost is the same as ^the transmission 
cost (e.g. the cost of one hour's broad- 
casting of a television programme for* 
schools); second, if the message is dis- 
seminated By means of individualized 
mectia (cassettes, books, films, etc.), the 
transmission cost is made up "of two ele- 
ments: the co^ of duplicating the m^- 
sage (e.g. copies of the film) a«d the cost 
of circulating the copies (e.g. cost of 
sending the.film). 

Utilization cost: Sum of the costs of 
bringing the message to the actual 
students. This cost may be directly 
related to the technical medium requireci 
for disseminating the message (e.g. the 
cost of, projecting a film) ; it may also 
arise from the need to provide premises 
for the students (e.g: construction of an 
auditorium) or from conditions to be met 
so that the message c3h be received and 
understood (e.g. operator's salary or 



number of pupils and number of teaching 
hours. 

Marginal cost: \'ariatio;i in total cost 
when the number of reference units is 
increased by one "(e.g. marginal cost of 
one pupil). . 

Expansion^ cost: ,Cos{ involved in 
increasing the size ofa^s>stem. Expansion 
cost is a marginal cost bat ma> be irregular 
when additional expansion calls for addi- 
tional investm^t (e.g. laying a new 
cal51e for picture tl^nsmission or building 
a new transmitter). \ 

Present lalue' Ck)st measured in 
current monetary units\(e.g. if a certain 
Item of expenditure adst^ 1,000 ic)74 
Francs m 1974, and if pricTs' I'avtTincf^a- 
scd by 10 percent between 1974 and 1975, 
the '<^975 
Francs). 

Replacement cost. Cost in\'QLved in 
* replacing, uriserviceable equipment. If 
replacement by an identical item is not 
possible [see Amort^ation) , the replacement 
cost is that of equipment \v4iich wi41 
provide approximately "t'he same service 
as,the fornier eqi^ipmpnt. 

Accounting cSl' Expenditure under- 
taken for the purpose of acquiring capital 
or for paying staff or for current consump- 
tion requirements. .\ distinction is made 
between two categories of accounting 
costs, (a) initial or investment co ft— cxpcn- 
diture undertaken for the purpose of 
capital formation ; this concept is similar 
to the economic concept of fixed cost, 
differing only in that economic cost is not 
equal to expenditure; (h) \ecurrent or 
operating cw/— expenditure undertaken for 
the regular operation of an organization 
or institutipn and carried o\er from one 
fiscal period to the next, this concept 
approximates to the sum of constant and 
variable costs as defined in economics. 



Financial cost 

Cost broken down according to contri- 
butors. The sufbdivisions used ^ for this 
purpose arc normally as follows: the 
educational establishment, the commun- 
ity; the outside world (e.g. external aid); 
the users. 

^Technical cost * 
Cost related to an identifiable activity 
involving recourse to a specific form of 
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salary of the teacher who gives a commen- 
tary ori the message) . * 

Discount 

Operation consisting of reducing the 
apparent value of a future receipt or 
payment by a certam percentage in order 
to take account of/oreseeabie depreciation. 

Discount rate: Rate of' depreciation 
applied to a future flow. 

Efficiency 

Ability to produce an effect. As far as 
educational methods are concerned, the 
desired effect is the transmission and 
ds^milation of an educational * message'. 
We are concerned essentially , therefore, 
with educational efficiency. 

Economic effectiveness ( or efficiency): 
The extra product ^^Sit community^ level) 
or revenue (at individual level) derived 
frcMn the employment of scarce resources 



for education. If the educational efficiency 
is the same, there should be no difference 
in economic efficiency between instruction 
using modern methods and traditional 
instruction. The cost-effectiveness ratio; 
on the other hand, nriay obviously differ 
in so far as there is a difference in cost 
between, the two methods. 

• The expression *post-benefit' is also 
used to express the same economic 4*atio. 

.\ ^stinction is made between 
^efficiency' and ^advantage', the concept 
of advantage being broader than that 
of elfficienc) . It includes non-measurable 
benefits, mainly \V the psychological 
type (e.g. the pleasure that may be 
experienced from being in fontact with 
a likeable teacher rather than a tape- 
recorder), whereas the concept of effi- 
ciency covers only measurable advantages. 

Effectiveness: Synonym of efficiency. 
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As educational institutions increasingly use new 
educational media including radio, television, 
programmed instruction and audio-visual centres the 
need for evaluating the costs and results has grownr. ' 
.This volume provides standard tables which'can be 

. apphed, as' well as examples of significant case studies. 
' Prepared with the assistance of the International 
Council for Educational Media (ICEM), it describes 
the current state of cost analysis along with grids 

indicating the hypotheses, framework and - ^ 

methodology adopted for case studies. Further 
exajninations of these problems will be issued by 

_Unesco if di^velopments in cosi-effectiveness studies ^ 
warran^ ^ . - . 
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